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A framework for the assessment and management of post-traumatic symptomatology in 

the aftermath of critical illness through music and sound interventions 

Abstract 

Background: Post-intensive care syndrome (PICS) is a major long-term complication of critical 

illness for both patients and their families, causing significant loss of function and worsening 

quality of life. Therefore, early detection and treatment of PICS morbidities is required to minimize 

long-term sequelae, reduce the rate of re-hospitalization, and optimize functional recovery. To 

date, there is no unified approach to either assessment or management of PICS. Moreover, despite 

the effectiveness of music interventions for the improvement of outcomes in the ICU, so such 

interventions have been tested for PICS. 

Aim: This thesis aims to delineate a framework for the assessment and management of post-

traumatic symptomatology after critical illness through music and sound interventions. Specific 

objectives included to a) Summarize neurobiological evidence on th e pathophysiology of PTSD 

and the areas of the brain involved, as well as some of the effects of music on PTSD and ICU 

survivors to highlight potential mechanisms and effects of music on individuals suffering from 

post-ICU PTSD. b) Identify existing tools for screening of PTSD and PICS in ICU survivors and 

their families, and to examine evidence on the validity, reliability, and feasibility of existing tools, 

as reflected in published peer-reviewed studies. 

Methods: The first phase employed a critical narrative review to elucidate an evidence-based 

neurobiological framework to inform the study of music interventions for PTSD post-ICU. This 

review was directed by methodological recommendations by Ferrari and the Scale for the 

Assessment of Narrative Review Articles guided reporting. The second phase employed scoping 

review methodology to synthesize evidence on tools assessing PTSD and PICS in ICU survivors 
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and their families. The review was directed by a protocol based on current guidance for scoping 

reviews and reporting was guided by Preferred Reporting Items for Systematic reviews and Meta-

Analyses extension for Scoping Reviews. 

Results: Key structures in PTSD symptomatology include: the prefrontal cortex, the amygdalae, 

and the hippocampus. A dysfunctional HPA axis feedback loop, an increased amygdalic response, 

hippocampal atrophy, and a hypoactive prefrontal cortex contribute to PTSD symptoms. Playing 

or listening to music can stimulate neurogenesis and neuroplasticity, enhance brain recovery, and 

normalize stress response. Additionally, evidence supports the effectiveness of music to improve 

coping and emotional regulation, decrease dissociation symptoms, reduce depression and anxiety 

levels, and overall reduce severity of PTSD symptoms. However, no studies on music 

interventions post-ICU were identified. The scoping review revealed a) a limited number of tools 

addressing all 3 domains of PICS, b) unclear validity of the tools in the post-ICU population, 

especially for the recommended time-frame of assessment at 2-4 weeks post-discharge, c) 

limitations with some tools’ feasibility in the post-ICU population, d) low diagnostic accuracy of 

cognitive assessment tools, e) evidence of appropriate psychometric properties and feasibility of 

psychological health assessment tools, and g) only two tools addressing PICS in families of ICU 

survivors.   

Conclusion and Implications: Overall, this thesis highlights important considerations for future 

research in the development of assessment tools for PICS, as well as music as a potential approach 

to manage post-traumatic symptomatology in ICU survivors.  

Keywords: ICU survivors, Post Intensive care Syndrome, Family caregivers, screening tools, 

psychometric properties, Music, Post traumatic stress disorder, critical illness, neurobiology 
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Background 

 Evidence suggests that ICU survivors often suffer substantial long-term complications of 

the critical illness and ICU stay (Desai et al., 2011; Geense et.al., 2021; Needham et al., 2012; 

Rawal et al., 2017; Rousseau et al., 2021). These include the consequences of prolonged 

immobility, altered cognition and development of neuropsychiatric symptoms, which can affect 

socioeconomic status and quality of life after critical illness (Needham et al., 2012). These can be 

more pronounced in survivors already experiencing social deprivation (Bastian et al., 2018), and 

thus can be very devastating (Annachiara et al., 2018; Davidson et al., 2013; Needham et al., 2012; 

Parker et al., 2015; Wintermann et al., 2015). This constellation of sequelae is described under the 

umbrella term Post Intensive Care Syndrome (PICS). PICS may commonly transition to chronic 

impairments, thus increasing the risk for mortality and morbidity in ICU survivors (Needham et 

al., 2012; Rawal et al., 2017). PICS not only affects ICU survivors, but also their families and 

dramatically increases costs for healthcare systems (Ruhl et al., 2015).  

Post-intensive Care Syndrome 

  PICS is defined as a new or worsening impairment in 3 domains: a) physical such as ICU-

acquired neuromuscular weakness, b) cognitive such as memory, attention, and executive function, 

or c) psychological such as anxiety, depression, or PTSD, arising after critical illness and persisting 

beyond discharge from acute care hospitalization (Geense et al., 202; Needham et al., 2012; 

Rousseau et al., 2021). More than 64% of ICU survivors with no pre-existing cognitive impairment 

and disability exhibit one or more symptoms of PICS at 3 months and 49% at 1-year post discharge 

(Annachiara et al., 2018). Moreover, co-occurrence of PICS symptoms from two or more domains 

is present in 21%-25%, while all domains of PICS symptoms are present in 4%-6% of ICU 

survivors (Annachiara et al., 2018). A major risk factor of PICS is ICU delirium and duration of 
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delirium (Amra et al., 2018). Other risk factors include high disease severity, ICU length of stay 

and duration of mechanical ventilation, hypoglycemia, hyperglycemia, hypoxemia, hypotension, 

older age, female sex, sedatives, previous mental health conditions and negative ICU experience 

(Desai et al., 2011; Geense et al., 2021; Lee et al., 2020). 

 

Figure 1. Components of post-Intensive Care Syndrome in ICU Survivors 

Physical impairments  

Intensive care unit muscle wasting is one of the factors that cause muscle weakness and 

physical disability in ICU survivors (Dinglas et al., 2017; Kress & Hall, 2014; Ohtake et al., 2018). 

It can be defined as the symmetric acute muscle weakness of the extremities. This is prevalent 

among 40% of ICU survivors (Appleton et al., 2015; Geense et al., 2021). The pathophysiology 

of intensive care unit acquired weakness includes microvascular ischemia and immobility that lead 

to skeletal muscle wasting. Furthermore, microvascular injury also results in nerve ischemia and 

dysfunction of sodium channels that contribute to critical illness-related neuropathy or myopathy 

(Kress & Hall, 2014). Major risk factors associated with the development of ICU-acquired 
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weakness include female sex, age, prolonged mechanical ventilation, sepsis, multisystem organ 

failure, prolonged period of bed-restore deep sedation (Geense et al., 2021; Lee et al., 2020; 

Needham et al., 2014). 

Cognitive impairments 

ICU survivors experience high prevalence of cognitive impairment: 40 % at hospital 

discharge (Chung et.al., 2017), 73 % at 3 months with no significant improvement even after 12 

months (Estrup et.al., 2018).  Cognitive impairments include impaired memory, executive 

function, language, attention, and visual–spatial abilities (Rengel et al., 2019). The exact 

pathophysiology of cognitive impairment in ICU survivors is unknown; however, it may be the 

manifestation of brain dysfunction during critical illness. The major risk factors associated with 

cognitive impairment are delirium in the ICU, acute brain dysfunction, hypoxia, hypotension, 

glucose dysregulation, respiratory failure requiring prolonged mechanical ventilation, sepsis, and 

age (Collet et al., 2021; Davydow et al., 2013; Lee et al., 2020; Mitchell et al., 2018).  

Psychological impairment and PTSD 

Depression, anxiety, and PTSD are major psychological morbidities following critical 

illness, which can persist from months to years (Desai et al., 2011). The risk of developing 

psychological difficulties after critical illness ranges from 1-62% (Desai et al., 2011; 

Pandharipande et al., 2013). PTSD is characterized by four important symptom domains: intrusive 

memories, hyper-arousal, avoidance and negative alterations in mood or cognition that develop 

following traumatic experiences in the ICU lasting more than 1 month and cause significant 

distress or changes in functionality (American Psychiatric Association, 2013). Point prevalence 

estimates of PTSD among ICU survivors are 15.93%, 16.80%, 18.96%, and 20.21% at 3, 6, 12, 

and > 12 months after discharge, respectively (Righy et al., 2019). Moreover, PTSD also influences 
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cognitive abilities such as memory and learning, and often causes social withdrawal. Thus, PTSD 

has a strong impact on the quality of life in ICU survivors, affecting it in intensely negative ways, 

including ability to work and study (Jackson et al., 2014). Clinically significant PTSD symptoms 

occur in 20% of ICU patients in the first 12 months post-ICU discharge and are associated with 

worse health related quality of life (Parker et al., 2015). Pre-existing psychopathology is the only 

pre-ICU factor associated with PTSD symptoms. Furthermore, ICU-related factors include 

sedation, delirium, early memories of frightening ICU experiences, severity of illness, ICU length 

of stay and mechanical ventilation (Amra et al., 2018; Lee et al., 2020; Parker et al., 2015).  

These physical, psychological, and cognitive impairments have a major impact on the 

quality of life and socioeconomic status of ICU survivors. Available evidence suggests that around 

half of the ICU survivor population require caregiver assistance even after 1-year post discharge 

(Briegel et al., 2013). Nearly 30% of the ICU survivors do not go back to work, and another 30% 

do not go back to their pre-ICU job or salary at 1 year following ICU discharge (Griffiths et al., 

2013). This ratio is even worse in case of ICU survivors with more than 4 days of mechanical 

ventilation during ICU stay; only 10% of them are independent and working at 1-year post 

discharge (Desai et al., 2011; Needham et al., 2012). Furthermore, 16.2% of ICU survivors are re-

hospitalized within 30 days of discharge, and 18.9% between 31-180 days (Hua et al., 2015). 

Moreover, over one quarter of those re-hospitalizations involve ICU admission (Hua et al., 2015).   

PICS and PTSD in Family Caregivers 

Family caregivers are integral care partners throughout patients’ trajectories of critical 

illness and recovery. Caregivers of both surviving and non-surviving ICU patients suffer a wide 

range of psychological, physical, cognitive, and social problems, which may persist for years, and 

are termed as Post Intensive Care Syndrome-Family (PICS-F) (Heyland et al., 2018; Needham et 
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al., 2012). Overall, 10-75% of ICU patients’ family members show symptoms of anxiety persisting 

for years (Davidson et al., 2012). Moreover, 33% of family members may require serious medical 

assistance for anxiety or depression (Harvey & Davidson, 2016; Jezierska, 2014). Furthermore, 8-

42% of families exhibit symptoms of PTSD, and this percentage becomes 50% in cases of patients’ 

decedents or critically ill children (Davidson et al., 2012). In a study by Kentish-Barnes et. al., 

52% of the families showed symptoms of complicated grief at 6 months (Kentish-Barnes et.al., 

2015). Moreover, the risk of PTSD is high in family members who experience a patient’s death in 

the ICU, or participated in end-of-life decision-making (Kross et al., 2011). The risk factors for 

PICS-F and PTSD include female sex, morbidity, younger relative and patient age, lower 

educational level, critically ill spouse, pre-existing psychological, unmarried parent of a critically 

ill child and history of anxiety, depression, or severe mental disease (Davidson et al., 2012; Harvey 

& Davidson, 2016).  

 

Figure 2. Post-Intensive Care Syndrome-Family  
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Beyond the psychological burden, financial stress is also common for families of ICU 

survivors (Kamdar et al., 2017). Evidence shows that nearly 50% of family members had to make 

some adjustments to their working life to accommodate their care-giving responsibilities 12 

months after discharge (Day et al., 2013; Griffiths et al., 2013). Care giver strain is another aspect 

that impacts the quality of life of families of ICU patients, with 65% of caregivers experiencing 

difficulty sleeping during their family member’s ICU stay due to anxiety and tension (Day et al., 

2013). This disruption in quality of sleep is evident in 40% caregivers, even at 3 months after 

discharge from ICU (van den Born-van Zanten et al., 2016). Other major strains reported include 

family adjustments (51%) and changes in personal plans (42%) (van den Born-van Zanten et al., 

2016).  

Management of PICS and PTSD 

A number of approaches to improve ICU related complications such as physical and 

cognitive rehabilitation have been tested with varied results (Fuke et al., 2018; Jackson et al., 

2012). However, despite the high prevalence of psychological impairments following critical 

illness there is still no effective system in place to prospectively identify patients at risk, and to 

provide timely care after hospital discharge. Moreover, lack of timely and adequate treatment 

strategies for post-ICU psychological impairment leads to ED visits or readmission that further 

strain the health care system. Intensive care unit follow-up clinics are expected to be a place for 

follow-up and treatment of these psychological consequences developed during and after 

hospitalization. However, there is insufficient evidence regarding the usefulness of ICU follow-up 

clinics. Pharmacotherapy is one of the common treatment strategies for PTSD. But the positive 

effects of psychopharmacological interventions typically do not extend past the active treatment 

period (Williams et.al., 2022). Additionally, there is evidence that pharmaceutical treatment for 
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PTSD may not be clinically effective (Cukor et al., 2010).  Drug therapies for PTSD have been 

most effective in decreasing hyperarousal and mood symptoms such as depression (Astill Wright 

et al., 2019), and less effective for the symptoms of re-experiencing, emotional numbing, and 

behavioral avoidance. Moreover, individual differences such as histories of side effects, response, 

and comorbidities also outweigh treatment-specific differences (Astill Wright et al., 2019). 

Only a few approaches addressing survivors’ and families’ psychological well-being other 

than pharmacotherapy are available (Choi et al., 2016; Lasiter et al., 2016; Wade et al., 2016).  

There is evidence that intensive care unit diaries can help orientate the patient and prevent 

psychological impairment by alleviating anxiety and depression. A recent study investigating the 

effect of ICU diaries on posttraumatic stress disorder symptoms in ICU survivors and their 

relatives reported that ICU diaries may have a significant effect on patient’s anxiety and 

depression, whereas, ineffective for PTSD (McIlroy et al., 2019). Moreover, evidence on the 

efficacy of intensive care unit diaries for families of ICU patients is inconclusive (Garrouste-

Orgeas et al., 2019; Nielsen et al., 2020). Other interventions focusing on enhancing coping skills, 

such as family-centered support, family-clinician communication, and complex psychological 

interventions did not appear to significantly affect family members’ burden of psychological 

symptoms (Bohart et al., 2018; Cox et al., 2018; Wade et al., 2019; White et al., 2018). Moreover, 

condolence letters were likewise found to have no impact on alleviating grief and in fact may have 

increased the prevalence or severity of depression and PTSD symptoms (Kentish-Barnes et al., 

2017). In a study that assessed the feasibility and efficacy of implementing “Family Care Rituals” 

among family members of ICU patients with a high risk of mortality found family members’ 

involvement in providing care to the patient in the ICU was associated with reduced symptoms of 

PTSD, but more research is required to draw conclusions (Amass et al., 2020). Cognitive 
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behavioral therapy (CBT) is a major intervention in the management of post-ICU PTSD. However, 

there are questions on the effectiveness of CBT after treatment stops. Moreover, all patients with 

PTSD do not respond well to CBT therapy and still retain significant symptoms of PTSD on 

discharge (Carr et al., 2012; Spinazzola et al., 2005).  CBT is found ineffective in patients with 

prolonged and multiple exposures to trauma (Spinazzola et al., 2005), and poor verbal memory 

(Wild & Gur, 2008). These therapies also have been associated with high levels of attrition (21%) 

(Imel et al., 2013; Paintain and Cassidy, 2018). Thus, there is a need to explore and develop other 

forms of interventions for the treatment of PTSD in ICU survivors. 

Need for Evidence Synthesis 

Recently, research in the field of ICU-related PTSD and PICS have increased its emphasis 

on preventive and therapeutic approaches (Amra et al., 2018; Appleton et al., 2015; Jackson et al., 

2012; Wade et al., 2016). Early identification and initiation of treatment have been shown to 

improve the patient outcomes (Lasiter et al., 2016; McIlroy et al., 2019; Wade et al., 2016). Thus, 

valid, and reliable screening tools are vital for early detection, as well as evaluation of the 

intervention outcomes. However, there is no gold standard tool or guidelines available for the 

assessment of ICU-related PTSD and PICS (American Psychological Association, 2017; Needham 

et al., 2012; Umberger, 2019). Lack of evidence on the comparative psychometric properties of 

the assessment tools is a major barrier in evidence-based screening. Systematic reviews on risk 

factors, incidence rates and interventions for psychiatric morbidity (PTSD and PICS) in ICU 

survivors as well as family are available, but so far, none of the reviews have evaluated or assessed 

the psychometric properties of assessment tools.  

Although integrative interventions and music therapy during the acute ICU stay have 

received some attention, there is a paucity of studies exploring the effects of music post-ICU 
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admission. Few reviews have evaluated the effect of art therapy such as painting, song writing, 

and music on PTSD (Baker et al., 2018; Gooding & Langston, 2019). Evidence from various 

studies shows significant effects of individual and group music therapy in reduction of core PTSD 

symptoms and increase in social function among PTSD patients. Moreover, music therapy in adult 

psychiatric patients with persistent PTSD, who had been unable to benefit from CBT, showed a 

significant decrease of all dimensions of PTSD symptoms (Carr et al., 2012). Music guided 

relaxation has also shown a positive impact in reducing depression, PTSD and increasing sleep 

quality in veterans (Blanaru et al., 2012). A recent theoretical review of music and PTSD have 

shown the possibility of effectiveness of music on PTSD (Landis-Shack et al., 2017). However, 

more evidence is needed to speculate the neurobiology of post traumatic symptomatology and 

possibility of sound and music interventions to effectively treat post-ICU PTSD.  

Therefore, this study aims to fill this gap by synthesizing evidence on the available 

assessment tools for PTSD and PICS in ICU survivors and family and summarize current evidence 

regarding the role of music for PTSD symptoms post-ICU. 

Research Objectives 

This thesis aims to inform approaches for the assessment and management of post-

traumatic symptomatology in the aftermath of critical illness through music and sound 

interventions: 

The study will evolve in 2 phases. Specific objectives for each phase include: 

1) Phase I: Summarize neurobiological evidence on the pathophysiology of PTSD and the areas of 

the brain involved, as well as some of the effects of music on PTSD and ICU survivors to highlight 

potential mechanisms and effects of music on individuals suffering from post-ICU PTSD. 
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2) Phase II: Identify existing tools for screening of PTSD and PICS in ICU survivors and their 

families, and to examine evidence on the validity, reliability, and feasibility of existing tools, as 

reflected in published peer-reviewed studies. 

Methods 

The thesis followed a paper-based format. Two manuscripts were produced from the first 

and the second phase of the study. The first phase employed a scoping review methodology and 

the second phase followed narrative review methodology.  

First Phase: Narrative review to delineate an evidence-based theoretical framework of the 

effects of music on PTSD post-ICU  

Critical narrative reviews are useful at identifying and summarizing what has been 

previously published and pursuing new study areas not yet addressed. Its primary purpose is to 

reflect on the current knowledge gaps, highlight the significance of new research and speculate on 

new types of interventions available (Ferrari, 2015). The strength of critical review methodology 

is its ability to explore gaps and synthesize knowledge to propose innovation to existing theory. 

Critical narrative review methodology involves a “degree of analysis and conceptual innovation” 

which is required to achieve the objectives of the first phase of the proposed study (Baethge et al., 

2019). Thus, we used a critical narrative review methodology as this was deemed most appropriate 

for the delineation of a theoretical framework on music effects on PTSD post-ICU. This review 

was directed by methodological recommendations by Ferrari (Ferrari, 2015) and the Scale for the 

Assessment of Narrative Review Articles (SANRA) guided reporting (Baethge et al., 2019). 

Second Phase: Scoping review of PTSD/ PICS screening tools in ICU survivors and their 

families 
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Scoping reviews are useful for examining emerging evidence when it is still unclear what 

other, more specific questions can be posed and valuably addressed by a systematic review.  Thus, 

the general purpose for conducting scoping reviews is to identify and map the available evidence. 

Moreover, scoping reviews are also used to identify knowledge gaps, scope a body of literature, 

clarify concepts, and investigate research conduct or to inform a systematic review (Colquhoun et 

al., 2014; Levac et al., 2010; Munn et al., 2018). The research question that guided the scoping 

review is “What are the properties, scope and uses of tools available for the assessment of PTSD 

and PICS in ICU survivors and their family or caregivers?”  The review was directed by a protocol 

based on current guidance for scoping reviews (Levac et al., 2010). Reporting was guided by 

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping 

Reviews (PRISMA-ScR) (Tricco et al., 2018). 
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A neurobiological framework for the therapeutic potential of music and sound 

interventions for post-traumatic stress symptoms in critical illness survivors 

Abstract 

Overview: Post traumatic stress disorder (PTSD) has emerged as a severely debilitating 

psychiatric disorder associated with critical illness. Little progress has been made in the treatment 

of post-intensive care unit (ICU) PTSD. Aim: To synthesize neurobiological evidence on the 

pathophysiology of PTSD and the brain areas involved, and to highlight the potential of music to 

treat post-ICU PTSD. Methods: Critical narrative review to elucidate an evidence-based 

neurobiological framework to inform the study of music interventions for PTSD post-ICU. 

Literature searches were performed in PubMed and CINAHL. The Scale for the Assessment of 

Narrative Review Articles (SANRA) guided reporting. Results: A dysfunctional HPA axis 

feedback loop, an increased amygdalic response, hippocampal atrophy, and a hypoactive 

prefrontal cortex contribute to PTSD symptoms. Playing or listening to music can stimulate 

neurogenesis and neuroplasticity, enhance brain recovery, and normalize stress response. 

Additionally, evidence supports effectiveness of music to improve coping and emotional 

regulation, decrease dissociation symptoms, reduce depression and anxiety levels, and overall 

reduce severity of PTSD symptoms. Conclusion: Despite the lack of music interventions for ICU 

survivors, music has the potential to help people suffering from PTSD by decreasing amygdala 

activity, improving hippocampal and prefrontal brain function, and balancing the HPA-axis.  

Keywords: Music, Post traumatic stress disorder, critical illness, neurobiology, autonomic nervous 

system, limbic system.  
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Introduction 

Ongoing advancements in Intensive Care Unit (ICU) technology and evidence-based 

practice have significantly reduced ICU mortality. However, the intense stress and adverse 

emotions experienced during hospitalization in an ICU have long term effects on survivors’ 

physiological and psychological well-being (Annachiara et al., 2018; Desai et  al., 2011; Needham 

et al., 2012). Post Traumatic Stress Disorder (PTSD) has emerged as a major long-term 

complication of critical illness, along with depression and anxiety disorders (Desai et al., 2011; 

Needham et al., 2012; Parker et al., 2015; Wintermann et al., 2015). Conservative estimates predict 

that one in every five survivors of critical care exhibit clinically significant symptoms of PTSD in 

the first year following ICU discharge (Righy et al., 2019). Some variance in prevalence estimates 

exists, from 5 to 63% depending upon the time of assessment, screening tool and population 

(Davydow, Gifford et al., 2008; Griffiths et al., 2007; Jackson et al., 2007; Parker et al., 2015; 

Rabiee et al., 2016; Wade et al., 2013). The psychological impairments following critical illness 

constitute a significant public health issue (Rousseau et al., 2021). Although integrative 

interventions and music therapy during the acute ICU stay have received some attention (Umbrello 

et al., 2019; Wade et al., 2013), there is a paucity of studies exploring the effects of music post-

ICU discharge. This review seeks to raise awareness regarding this overlooked area, gather and 

report all current literature on this topic, and to propose an evidence-based theoretical framework 

to guide music and sound interventions for ICU survivors.  

PTSD is characterized by symptoms including: intrusive memories, hyper-arousal, 

avoidance of trauma-related stimuli, and negative alterations in mood or cognition that develop 

following exposure to traumatic life events. According to the Diagnostic and Statistical Manual of 

Mental Disorders, 5th Edition (2013) criteria for diagnosis, PTSD can be diagnosed if an individual 
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is exposed to actual or threatened serious injury or death. Events such as critical illness, ICU 

admission and related ICU treatments such as awareness during intubation can meet the first 

criteria for PTSD (American Psychiatric Association, 2013). The additional criteria include 

intrusive symptoms such as; a) persistently re-experiencing the event through nightmares or 

flashbacks, b) avoidance of trauma-related stimuli (they avoid remembering or thinking about the 

event and resist talking about how they feel about it), c) new negative alterations in mood or 

cognition (depressed mood, trouble concentrating and irritability) and d) hyperarousal (increase in 

arousal or anxiety that was not present prior to the trauma) that lasts more than 1 month and causes 

significant distress or changes in functionality (American Psychiatric Association, 2013). PTSD 

affects cognitive abilities such as memory and learning, and often leads to social withdrawal. 

PTSD influences quality of life in ICU survivors, affecting their lives in intensely negative ways, 

including their ability to work, study and even carry out daily activities of living (Desai et al., 

2011; Jackson et al., 2014).   

The combination of life-threatening illness or injury, along with the impact of potentially 

traumatic experiences in the ICU can contribute to the development of PTSD (Davydow, Desai et 

al., 2008; Davydow, Gifford et al., 2008; Girard et al., 2007). Potential traumatic experiences 

during critical illness are associated with awareness during painful procedures such as intubation, 

sense of helplessness, hallucinations, loss of control and fear of death (Gezginci et al., 2020; 

Gültekin et al., 2018; McGiffin et al., 2016; Zengin et al., 2020). The specific ICU-related risk 

factors include in-hospital stress, ICU length of stay and mechanical ventilation, delirium, use of 

sedatives and analgesics, high disease severity and negative ICU experience (Amra et al., 2018; 

Lee et al., 2020; Parker et al., 2015). Pre-existing psychopathology is the only pre-ICU factor 

associated with PTSD in the ICU survivors.  
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Aim 

This review aimed to summarize neurobiological evidence on the pathophysiology of 

PTSD and the areas of the brain involved, as well as some of the effects of music on PTSD and 

ICU survivors to highlight potential mechanisms and effects of music on individuals suffering 

from post-ICU PTSD. Delineating an evidence-based theoretical framework of the effects of music 

for rehabilitation after critical illness can inform interventions that improve survivors’ 

psychological well-being and health outcomes.  

Methods 

We used a critical narrative review methodology as this was deemed most appropriate for 

the delineation of a theoretical framework on music effects on PTSD post-ICU. As there is a lack 

of guidelines for narrative reviews, we followed methodological recommendations by Ferrari 

(Ferrari et.al., 2015). We searched current research evidence on the pathophysiology of PTSD, 

especially pertaining to alterations in specific brain regions, and juxtaposed these findings with the 

neurobiological effects of music therapy in the brain, and its effects on neuropsychiatric 

conditions. We used a combination of search terms for music and PTSD to conduct keyword 

searches in PubMed and CINAHL databases spanning the time period from January 2000 to 

October 2021. The databases were searched individually for the following keyword combinations: 

(music or sound or audio or melody or playing or improvisation or song writing or singing or song 

or GIM or Guided Imagery and Music) AND (PTSD or post-traumatic stress disorder or stress 

disorder).  

Inclusion criteria included: systematic syntheses of evidence, primary research studies in 

humans regardless of methodology, studies that addressed the pathophysiology and neurobiology 

of PTSD, and studies that addressed the physiological effects of music on brain function. Studies 
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that were not based on research evidence, that included non-human participants, and were not 

reported in English were excluded. Due to the scarcity of literature on the topic, we did not include 

any chronological criteria. We did not employ a formal approach to quality appraisal. We extracted 

and synthesized results of PTSD-related alterations on specific brain structures, and the impacts 

and mechanisms of music effects on these brain structures, as well as evidence on the effects of 

music on related neuropsychiatric entities. The Scale for the Assessment of Narrative Review 

Articles (SANRA) guided reporting (Baethge et.al., 2019).  

Results 

Our search strategy yielded 363 articles addressing the neurobiology of PTSD, 841 articles 

addressing the effects of music on PTSD and 61 articles on the neurobiological effects of music 

therapy in the brain.  

 Pathophysiology of PTSD  

To summarize evidence on how the brain is affected by PTSD, it is essential to examine 

the key structures of the brain that are associated with how memories are stored, and how stimuli 

are associated with emotion. These key structures include: the prefrontal cortex (PFC), the 

amygdalae, and the hippocampus. Alterations in these areas of the brain are observed across 

various studies assessing PTSD (Boccia et al., 2016; Flor et al., 2014). Since the Hypothalamus-

pituitary-adrenal axis (HPA axis) is the primary endocrine mediator of stress responses, studies 

have also illustrated the role of the HPA in the onset and perpetuation of PTSD (Dunlop et al., 

2019; Herman et al., 2016; Myers et al., 2014). 

Table 1. Summary of studies employing neuroimaging measurements  

Authors, date  Imaging techniques  Brain measurements  

Boccia, et  al., 2016  Functional magnetic resonance 

imaging OR positron emission 

tomography   

Structural brain changes related to PTSD 

symptomatology   

Functional connectivity of a brain region  
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Etkin & Wager, 2007  Functional magnetic resonance 

imaging OR positron emission 

tomography  

Functional activity of a brain region  

Coburn, et al., 2018  Structural magnetic resonance 

imaging  

Structural brain changes  

McNerney, et al., 2018  Neuroimaging  Structural brain scan  

Postel, et  al., 2021  High-resolution magnetic 

resonance imaging  

Structural changes in hippocampal subfields  

Gilbertson, et al., 2002  Structural magnetic resonance 

imaging  

Image acquisition and volumetric analyses of 

hippocampus  

Smith, et al., 2005  Magnetic resonance images  Hippocampal volume  

van Rooij, et al., 2015  Magnetic resonance imaging  Hippocampal volume  

Wang, et al., 2010  High-resolution magnetic 

resonance imaging  

Volumes of hippocampal subfields  

Grupe, et al., 2019  Structural magnetic resonance 

imaging   

Volume of the hippocampus and amygdala  

Selemon, et al., 2019   Functional magnetic resonance 

imaging  

Structural and functional changes in brain  

Stevens, et al., 2013  Functional magnetic resonance 

imaging  

Functional activity of amygdala and 

prefrontal cortex  

Amygdala- prefrontal cortex connectivity  

Liu, et al., 2021  3-Tesla magnetic resonance 

imaging  

Functional connectivity of the amygdala and 

its subregions.  

Delgado, et al., 2008  Functional magnetic resonance 

imaging  

Functional connectivity and emotional 

regulation  

Johnstone, et al., 2007  Functional magnetic resonance 

imaging  

Functional activity of amygdala and 

prefrontal cortex  

Urry, et al., 2006  Functional magnetic resonance 

imaging  

Brain activity in ventral lateral, dorsolateral, 

and dorsomedial regions of PFC and 

amygdala   

Xiong, et al., 2013  Event-related functional 

magnetic resonance imaging  

Activity in the inferior frontal cortex, inferior 

parietal lobule, insula and putamen, posterior 

cingulate cortex, and amygdala in responses 

to negative stimuli  

Matsuo, et al., 2003   Near-infrared spectroscopy   Hemodynamic response of the prefrontal 

cortex during a cognitive task  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gilbertson%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=12379862
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Mary et al., 2020  Functional magnetic resonance 

imaging  

Mechanisms of memory suppression after 

trauma  

   

The Hypothalamus-pituitary-adrenal axis   

The HPA axis involves a complex set of interactions among the hypothalamus, the pituitary 

gland, and the adrenal gland that determines the level of circulating cortisol. Stress triggers an 

HPA and sympathetic nervous system (SNS) response. Upon perception of a stressful stimulus, 

norepinephrine and indirect limbic inputs from the hippocampus, prefrontal cortex, and amygdala 

stimulate neurons in the paraventricular nucleus (PVN) of the hypothalamus that contain 

corticotropin releasing factor (CRF), leading to activation of the HPA axis and release of 

adrenocorticotropic hormone (ACTH) into the systemic circulation. ACTH then binds to 

melanocortin 2 receptors in the zona fasciculata of the adrenal cortex and stimulates release of 

glucocorticoids (specifically cortisol). Activation of the HPA axis is modulated by pituitary 

adenylate cyclase-activating polypeptide (PACAP), which appears to mediate the production of 

CRF. PACAP is also involved in modulation of the sympathetic nervous system (SNS) response 

(Chu et.al., 2021).  

The SNS contributes to the flight or fight response by signaling the adrenal medulla to 

release catecholamines (epinephrine and norepinephrine) and enkephalins. Cortisol, 

catecholamines and enkephalins together stimulate a series of effects such as enhancing glucose 

availability, regulating immune system and brain function, and impacting electrolyte balance to 

manage stressors (Myers et al., 2014). Simultaneously, several brain structures control the HPA 

axis activity. Specifically, both the hippocampus and PFC impede the CRF neurons in the PVN of 

the hypothalamus. In contrast, the amygdala triggers CRF neurons in the PVN. Cortisol regulates 

HPA-axis activity by generating negative feedback to both the hypothalamus and the anterior 

pituitary.  
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Cortisol acts as the primary molecule to enable the stress response, as well as prevent 

ongoing HPA axis activity. The function of the HPA axis is controlled by two factors: a) the 

effectiveness and b) number of glucocorticoid receptors in the pituitary and hypothalamus (Dunlop 

et al., 2019; Ehlert et al., 2001), which regulate both CRF and ACTH release. However, if the 

negative feedback cycle of the HPA axis is disrupted, either due to the overactivity of CRF or due 

to hypersensitivity to glucocorticoids, the production of cortisol continues. This negative feedback 

system appears to be compromised in patients with PTSD. A metanalysis of 24 studies examining 

six HPA-axis genes in PTSD patients demonstrated involvement of two genes: a) NR3C1 

associated with the encoding of glucocorticoid receptor, and b) FKBP5 linked with regulating the 

affinity of the glucocorticoid receptor (Sheerin et al., 2020). Moreover, persistent exposure to 

stressful events leads to multiple such cycles in a single day, preventing the HPA axis to returning 

baseline (Nickel et al., 2021). The aberrant stress response resulting from an overactive and 

prolonged HPA axis response increases stress-like symptoms in people with PTSD (Sherin et al., 

2011). Moreover, the over-production of cortisol generates a state of toxic stress that changes the 

physical structure and function of the amygdala, hippocampus, and PFC (Fig. 1).   
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Figure 1. Brain structures involved in emotional regulation and fear response. Adapted from: 

Stress and the brain. https://turnaroundusa.org/wp-content/uploads/2020/03/Stress-and-the-

Brain_Turnaround-for-Children-032420.pdf  

  

The amygdalae  

The amygdalae are a subcortical collection of nuclei situated in the anterior temporal lobe 

of each hemisphere, projecting to brainstem and hypothalamic regions. The amygdalae play a 

critical role in emotional processing and generation of fear responses. In particular, amygdalae are 

associated with the execution of the physical, autonomic, and musculoskeletal components of the 

emotional response. Moreover, they have connections with other emotional centers in the brain. 

The amygdalae process the stressful events resulting in the release of cortisol through HPA- axis 

activation. In case of an aberrant HPA axis feedback cycle, the continuous cortisol release 

enhances the amygdala’s ability to communicate within and with other brain structures (Fuchs et 

al., 2014; Sherin et al., 2011).  This makes the amygdalae more receptive to perceived threat. A 

metanalysis of fifteen functional imaging studies investigating PTSD patients demonstrated 

significant hyperactivation of the amygdalae (Etkin et al., 2007).   

The hyperactive amygdalae shift the brain’s processing mode from the thoughtful 

prefrontal cortex pathway to its own rapid, emotional, and reactive pathway (Arnsten et al., 2009; 

Chetty et al., 2014). Thus, the hyperactive amygdala promotes hypervigilance and impair 

discrimination of threatening stimuli (Sherin et al., 2011). This is a mechanism involved in the 

increased hyperawareness to stimuli that are not even related to the trauma experience in 

individuals with PTSD.   

The Hippocampus  

The hippocampus is an extension of the cerebral cortex situated deep within the temporal 

lobe. The hippocampus plays a crucial role in the consolidation of information from short-term 

https://turnaroundusa.org/wp-content/uploads/2020/03/Stress-and-the-Brain_Turnaround-for-Children-032420.pdf
https://turnaroundusa.org/wp-content/uploads/2020/03/Stress-and-the-Brain_Turnaround-for-Children-032420.pdf
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memory to long-term memory. It is also involved in the neuroendocrine regulation of stress 

hormones. Alterations in the structure and function of the hippocampus are observed in several 

neurological and psychiatric disorders (Coburn et al., 2018; Sherin et al., 2011). Boccia et al. 

(2016) through functional magnetic resonance imaging observed hypoactive hippocampus among 

participants with PTSD. The hippocampus has projections to the hypothalamus and is involved in 

the regulation of adrenocorticotropic hormones. Therefore, hypo-activity of the hippocampus may 

result in increased HPA axis activity (McNerney et al., 2018).   

Traumatic stressors have also been shown to alter hippocampal dendritic morphology and 

inhibit neurogenesis in the hippocampus (Anand et al., 2012; Coburn et al., 2018; Kim et al., 2015; 

Kim & Yoon,1998). Chronic stress rapidly reduces the number of dendritic spines and branches 

of pyramidal neurons in the Cornu Ammonis subfields 3 (CA3) and compromises the integrity of 

CA1, which is involved in the persistence and re-experiencing of traumatic memories (Postel et 

al., 2021; Warner-Schmidt & Duman, 2006). For example, early magnetic resonance imaging 

studies demonstrated smaller hippocampal volumes in Vietnam Veterans with PTSD compared 

with controls (Gilbertson et al., 2002; Gilbertson et al., 2007; Smith et al., 2005; van Rooij et al., 

2015; Wang et al., 2010). Small hippocampal volumes were associated with the severity of trauma 

and memory impairments in these studies. Stress also suppresses the production of new granule 

neurons in the dentate gyrus regions of the hippocampus (Schoenfeld et al., 2012). Evidence also 

shows that small hippocampal volumes are involved in increased susceptibility to stress and trauma 

(Grupe et al., 2019). Moreover, prolonged HPA axis activation generates various neurobiological 

changes in the hippocampus that influence the hippocampal functions, such as learning and 

memory functioning (Kim et al., 2015).   
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Altogether, these changes can result in generalizing the fear from the traumatic event to 

learned-fear in situations that are not related to the traumatic event, with hypervigilance and 

avoidance behaviors. Thus, the person with PTSD has a difficult time distinguishing between safe 

and unsafe stimuli and re-experiences a physiological and emotional toll similar to the traumatic 

event. This results in hypervigilance (Fuchs et al., 2014), exaggerated stress response and inability 

to prevent other fear associations (Chetty et al., 2014). Moreover, the effects on the hippocampus 

also inhibit learning and recall of previously stored memories (McAuley et al., 2009), contributing 

to repressed memories in PTSD patients.   

The pre-frontal cortex  

PFC is vitally involved in executive functions such as concentration, organization, 

judgement, reasoning, problem solving, decision-making, creativity, emotional regulation, and 

abstract thinking. Chronic exposure to stress impairs prefrontal cortex functioning, which leads to 

aberrant stress responses and maladaptive coping. Decreased volumes of the frontal cortex are 

associated with significant hypoactivation of the PFC in individuals with PTSD (Etkin et al., 2007; 

Selemon et al., 2019). There are dense white matter connections between the ventral region of PFC 

and the amygdalae that facilitate bi-directional communication between these two areas. 

Amygdalic activity is inhibited through the PFC (Delgado et al., 2008; Johnstone et al., 2007; Liu 

et al., 2021; Stevens et al., 2013; Urry et al., 2006). Therefore, a hypoactive PFC in individuals 

with PTSD may impair regulation of emotional processing in the amygdalae (Xiong et al., 2013). 

Besides this, prefrontal dysfunction also results in reduced ability to concentrate and regulate 

executive functions (Matsuo et al., 2003; Sherin et al., 2011). Thus, the hypoactivity of the 

prefrontal cortex can explain some of the symptoms of PTSD such as the inability to focus, solve 
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problems and guide thoughts or emotions using working memory (Arnsten et al., 2009; Mary et 

al., 2020).  

Table 2. Summary of PTSD relevant brain areas, structural changes, and effects on behavior.  

Brain Areas  Neurobiological Changes  Effects on behavior  

Hippocampus  

Reduced volume and activity, 

Reduced dendritic spines and 

branches of pyramidal 

neurons in CA3, and Inhibited 

neurogenesis  

Exaggerated activation and inability to terminate 

stress response, impaired extinction of fear 

conditioning, non-discrimination between safe/unsafe 

stimuli, and repressed memories  

Amygdala  

Increased reactivity, and 

Altered communication with 

other brain regions  

Promotes hypervigilance and impairs discrimination 

of threat  

Prefrontal Cortex (PFC)  

Reduced volume and activity, 

and Disrupted communication 

with amygdalae  

Decreased reactivity of PFC to exert inhibitory 

control over stress responses and dysfunctional 

thought process and decision making   

 

Music Therapy  

Music therapy is a systematic process of intervention wherein the therapist helps the client 

to promote health, using musical experiences, and the relationships that develop through them as 

dynamic forces of change (Bruscia, 1998). Music not only can evoke feelings, but also engages 

and motivates people to connect to others and offers a medium of nonverbal communication 

(Canadian Association of Music Therapists, 2020). Music therapy is a type of expressive arts 

therapy that uses music to improve and maintain the physical, psychological, and social well-being 

of individuals and involves a broad range of activities, such as listening to music, singing, and 

playing a musical instrument (Canadian Association of Music Therapists, 2020).  

Active music therapy engages patients in some form of music-making, such as vocalizing, 

singing, playing instruments, song writing or composing, and conducting (Canadian Association 

of Music Therapists, 2020). Receptive music therapy guides patients or clients in listening or 
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responding to live or recorded music through dancing or other movement to music, or lyric 

discussion (Canadian Association of Music Therapists, 2020; Grocke et al., 2007).  

 Effect of Music in neuropsychiatric conditions and PTSD  

Various music and sound interventions have been used to improve health outcomes in a 

broad spectrum of psychological and neurological disorders (Blanaru et al., 2012; Golden et al., 

2021; Wang & Agius, 2018; Xu et al., 2017). Music therapy has demonstrated significant 

effectiveness for reduction of depression in people with dementia (van der Steen et al., 2017; Wang 

& Agius, 2018) and improvement of mobility in people with stroke (Magee et al., 2017). A 

systematic review of music therapy delivered by a professional music therapist revealed the 

efficiency of music to improve social interaction and communication skills in children with autism 

spectrum disorder (Geretsegger et al., 2014). Moreover, there is evidence that music therapy in 

addition to standard care improved mental state and social functioning in schizophrenia patients 

(Geretsegger et al., 2017; Wang & Agius, 2018).   

A meta-ethnography of 46 qualitative studies found that participatory music engagement, 

music actively made by the participant, including singing, and not limited by musical genre such 

as classical, or jazz improved well-being by facilitating self-development, providing respite from 

problems, and fostering social connections (Perkins et al., 2020). There is growing evidence that 

music therapy can abate the stress response, decrease anxiety, and induce an overall relaxation 

response by reducing stress-inducing stimuli. A recent meta-analytic study by Witte et al. (2020) 

revealed effectiveness of music interventions to relieve stress in a variety of settings, including 

mental health, polyclinic medical settings, medical surgery, and everyday life. The study's findings 

demonstrated that pre-recorded relaxation music without lyrics could reduce physiological stress 

symptoms such as heart rate, blood pressure, and stress-related hormones, as well as psychological 
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stress symptoms such as anxiety, nervousness, restlessness, and feelings of worry (de Witte et al., 

2020). McKinney & Honig (2017), in a systematic review across populations, examined effects 

from randomized and non-randomized controlled trials and found a medium to large effect of 

guided imagery and western classical music on various psychological measures including anxiety, 

and mood disturbance. A Cochrane review by Bradt et al., (2013) demonstrated beneficial effect 

of patient-selected music from different styles of music such as jazz, easy listening, country and 

western, or classical music on preoperative anxiety and recommended its use as an alternative to 

sedative drugs. Another review of the literature by Hole et al., (2015) confirmed that Chinese 

classical music reduced postoperative pain, anxiety, and analgesia use and increased patient 

satisfaction.  

The effect of music and sound interventions has also been explored in ICU patients [13]. 

Various forms of music interventions in ICU populations are found beneficial in reducing ICU-

related anxiety and in-hospital stress (Umbrello et al., 2019; Wade et al., 2016). In mechanically 

ventilated patients, patient-directed music therapy is associated with lower anxiety scores, sedation 

frequency, and sedation intensity when compared to usual care (Chariyawong et al., 2016; 

DellaVolpe et al., 2015; Gullick et al., 2015; Mofredj, et al., 2016). A majority of included studies 

used music that contains simple repetitive rhythms, low pitch, slow tempos, harmony and lack 

percussive instruments and vocals. A literature review by Hetland et al. (2015) indicated that 

relaxing music such as nature-based sounds, classical, and easy listening can help manage pain, 

agitation, delirium, posttraumatic stress disorder (PTSD), anxiety, and depression in ICU patients 

by reducing the need for sedatives during mechanical ventilation, length of stay, and physiologic 

signs of anxiety and biomarkers of the stress response. Moreover, implementing music 

interventions in usual care is free of adverse side effects and can also reduce ICU costs. A recent 
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study by Chlan et al (2018) demonstrated that patient-directed music interventions can save about 

$2,000/patient and concurrently better manage anxiety with less sedative medication than usual 

care. However, to date the effect of music and sound interventions have not been explored in 

relation to the psychiatric disorders and PTSD after discharge from the ICU.  

Despite this gap in evidence, music appears to be a promising adjunct in the treatment of 

PTSD (Blanaru et al., 2012). Evidence from various studies shows significant effect of individual 

and group music therapy in reduction of core PTSD symptoms and increase in social function 

among PTSD patients (Table 3). A systematic review on creative art therapy also pointed out the 

potential of relaxation music therapy to creatively process, cope, and recover from PTSD (Baker 

et.al., 2018). A mixed method study by Story and Beck (2017) reported experiencing classical 

music as a tool for coping with PTSD symptoms, particularly to regulate emotions, decrease 

arousal, express repressed feelings, and connect with others. Moreover, group music therapy in 

adult psychiatric patients with persistent PTSD, who had been unable to benefit from cognitive 

behavioral therapy CBT, showed a significant decrease of all dimensions of PTSD symptoms (Carr 

et al., 2012). The study explored therapist guided music improvisation technique using a variety 

of musical instruments such as xylophones, maracas, Indian bells, gato drums, djembe, tone bars, 

guitar, piano and cabassas. 

Empirical evidence suggests that music therapy may reduce prominent symptoms of 

posttraumatic stress, including emotionally dysregulating intrusions, avoidance, negative 

alterations in mood, and arousal. A study by Zergani & Naderi (2016) demonstrated beneficial 

effects of Iranian traditional music on quality of life and anxiety symptoms among hospitalized 

veterans with PTSD. A double blinded randomized control trial conducted by Pourmovahed et al., 

(2021) demonstrated that listening to nonverbal music can significantly reduce severity of PTSD 
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in mothers of premature infants hospitalized in NICU and promote emotional bonding between 

the mother and baby. The music included the sound of rain, sea, and nature with a slow, gentle, 

and soothing rhythm. Another randomized controlled trial that examined the effects of music 

therapy on symptoms of PTSD among prison inmates demonstrated significant decrease in PTSD-

symptoms (Macfarlane et al., 2019). A mixed method study examining the efficacy of group 

drumming therapy in military veterans with PTSD indicated a significant reduction of specific 

symptoms such as isolation, lack of connectedness, avoidance of traumatic memories, rage, and 

anxiety (Bensimon et al., 2008). A mixed method study on the feasibility of group music therapy 

for women with PTSD and complex PTSD found significant changes in the PTSD, dissociation, 

anxiety, and depression scales, indicating symptom reduction (Rudstam et al., 2017). The 

qualitative analysis of participant experiences revealed that music assisted in establishing contact 

with feelings and bodily sensations, as well as providing an experience of expansion, relaxation, 

and new energy. Furthermore, six participants no longer had a PTSD diagnosis after treatment as 

shown by PCL-5 cut-off values, which was sustained even at follow-up.   

Music guided relaxation has also shown positive impact in reducing depression, PTSD and 

increasing sleep quality in veterans (Blanaru et al., 2012). In a naturalistic study of 102 women 

with complex PTSD, guided imaginary and classic music significantly reduced symptoms of 

extreme stress, dissociation, interpersonal problems, and sense of coherence (Maack et al., 2012). 

Another study demonstrated similar results of guided imaginary and classic music in refugees with 

PTSD. After sixteen GIM sessions, adult refugees showed positive improvements in PTSD 

symptoms, sleep quality, well-being, and social functioning (Beck et al., 2017). A recent 

randomized control trial with 74 refugees with PTSD, employing western classical music, New 

Age music, and music from the participants’ own national culture showed improvements in quality 
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of life and fewer symptoms of psychological dissociation after music therapy (Beck et al., 2021). 

In addition, unlike the standard treatment, the positive effects of music and imagery were 

manifested even at 6 month follow up.  

Table 3. Summary of evidence on the main effects of music interventions in patients experiencing 

PTSD symptomatology.  

Author (s), year  Study design  Type of 

effect  

Measure of effect  Interpretation of 

Main findings  

Baker et al., 2018  

  

Systematic 

Review of 7 

interventional 

studies  

  

Decrease in 

severity of 

PTSD  

  

Effect sizes ranged from 

low-medium effect (PTSD 

measures used: IES-R and 

PTSD-8)  

Significant reduction 

in symptoms of PTSD 

when there was 

ongoing therapist 

involvement compared 

to when there was 

little therapist or no 

therapist involvement.  

Story & Beck, 2017  Mixed 

methods  

Improved 

coping  

Improved 

emotional 

regulation  

Decrease in 

severity of 

PTSD  

  

Change in PTSD 

symptoms, ES=1.0  

  

Participants reported 

experiencing music as 

a tool for coping with 

PTSD symptoms, 

regulate emotions, 

decrease arousal, 

express repressed 

feelings, and connect 

with others. 

  

Pourmovahed et al., 

2021  

  

Randomized 

control trial  

  

Improved 

emotional 

regulation  

Decrease in 

severity of 

PTSD  

Severity of the PTSD 

decreased significantly 

after the intervention in  

the experimental group (F 

1,57 = 1046, p = 0.003)   

Difference between the two 

groups (F1,07 = 1058, p < 

0.03), confirmed 

Listening to 

non‑verbal music 

reduced severity of 

PTSD and the 

mother’s stress 

consequently 

promoting emotional 
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Decreased 

anxiety 

levels  

significant effect of the 

non‑verbal music on 

decreasing the PTSD 

severity   

 

bonding between the 

mother and baby.  

  

Bensimon et al., 

2008  

Mixed 

method  

Improved 

emotional 

regulation  

Decreased 

anxiety 

levels  

Reducing the client’s self-

reported anxiety during 

confrontation with feared 

stimuli  

Effect measures not 

reported  

Coping with 

difficulties such as 

feelings of loneliness, 

harsh traumatic 

memories, outbursts of 

anger, and loss of 

control.  

 

Carr et al., 2012  

  

Mixed 

method study  

  

Decrease in 

severity of 

PTSD  

Decrease in 

depression  

IES-R significant reduction 

from baseline of (−17.20; 

95%CI: [−24.94, −9.45; p 

= .0012])  

Reduction in BDI-II 

symptom severity (−0.71)  

Music and guided 

imagery can improve 

symptoms of Complex 

PTSD and 

dissociation, alleviate 

interpersonal 

problems, and enhance 

factors that promote 

health.  

 

Rudstam et al., 

2017  

  

Mixed 

method study  

  

Decrease in 

severity of 

PTSD  

Decrease in 

depression  

Decreased 

anxiety 

levels  

Decreased 

dissociatio

n 

symptoms  

Pre-post 

Comparisons 

• PCL-5, ES=1.10  

•  DES-T, ES =0.85  

• DES, ES=1.00  

• HSC25-I, ES=1.17  

• HSC25-II, ES=0.58  

• PSOM, ES=0.24  

  

Follow-up 

• PCL-5, ES=1.49  

• DES, ES=0.92   

• DES-T, ES =1.10  

Significant decreases 

in PTSD symptoms 

with very large effect 

sizes, and dissociation 

with large effect sizes, 

and an increase in 

quality of life with 

small to medium 

effect size. Music 

helped establish 

contact with feelings 

and body sensations 

and provided an 

experience of 
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Improved 

quality of 

life  

• HSC25-I, ES=1.35  

• HSC25-II, ES=0.74  

• PSOM, ES=0.59  

 

expansion, relaxation, 

and new energy.  

  

Maack, 2012  

  

Mixed 

method study  

  

Decrease in 

severity of 

PTSD  

Decreased 

dissociatio

n 

symptoms  

Improved 

quality of 

life  

Kruskal-Wallis-Test shows 

that there was a significant 

difference in change of 

severity of symptoms 

between the groups (p < 

.001). KW test statistic not 

reported.  

Mann-Whitney Tests 

shows that there was a 

significant difference in 

change of severity of 

symptoms between the 

GIM and the control group 

(U = 1.50, p < .001).  

 

The symptoms of the 

participants of the 

GIM group improved 

significantly more 

than the symptoms of 

the participants of the 

PITT group.  

  

Beck et al., 2017  

  

Pre-posttest 

study   

  

Decrease in 

severity of 

PTSD  

Improved 

quality of 

life  

Pre-post 

Comparisons  

• HTQ subscales, 

ES=1.17  

• Avoidance, ES = 

1.11   

• Intrusion, ES =1.03   

• Hypervigilance, ES 

=0.60   

• WHO-5 Wellbeing 

scale, ES =0.18  

Significant changes in 

positive directions on 

all four outcome 

measures, PTSD 

symptoms, sleep 

quality, well-being, 

and social functioning.  
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Macfarlane et al., 

2019  

Pre-posttest 

study  

Decrease in 

severity of 

PTSD  

Average reduction of 

PTSD symptoms of 38% 

between the entrance 

screening and the final 

point of the intervention, 

using PSS-I  

  

A drop of ten points or 

more on PSS-I score 

for eight of the 

participants. Among 

which five had a final 

scored below PTSD 

threshold.   

Applicable in a 

complex clinical 

setting with a very 

mixed and treatment 

resistant population, 

who were not eligible 

for EMDR or another 

type of trauma 

treatment, at the 

moment of enrollment. 

  

Blanaru et al., 2012  Mixed 

method study  

Decrease in 

depression  

Significant reduction in 

BDI score for depression 

following music relaxation 

compared with baseline  

[F (1,11) =14.8, P<0.003]  

  

Music relaxation was 

found to be effective 

and led to significant 

improvements in sleep 

measures and 

significant reduction 

of depression score in 

PTSD patients.  

 

Beck et al., 2021  

  

Randomized 

control trial  

  

Decreased 

dissociatio

n 

symptoms  

Improved 

quality of 

life  

Music group  

well-being, large effect size   

• ES = 0.58, p = .005 

at end of treatment  

• ES =0.61, p = .004 

at Follow up  

Psychoform dissociation, 

small to large effect size  

• ES= 0.35 at end of 

treatment   

Small to large effect 

sizes in both 

psychological 

treatment group and 

music therapy group, 

with significant 

medium effect sizes, 

for well-being and 

psychoform 
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• ES=0.71, p = .0002 

at Follow up  

Psychological treatment 

group,   

 well-being, small effect 

size  

•  ES= 0.06 at end of 

treatment   

• small ES = 0.18 at 

follow up  

Psychoform dissociation, 

medium effect size  

• ES= 0.31 at end of 

treatment   

•  ES=0.41 at Follow 

up  

 

dissociation at follow-

up.  

A high dropout rate of 

40% occurred in the 

psychological 

treatment group,  

compared to 5% in the 

music therapy group.  

Zergani & Naderi, 

2016  

Randomized 

control trial  

Decreased 

anxiety 

levels  

Improved 

quality of 

life  

Significant difference 

between experiment and 

control groups for anxiety 

symptoms (F - 13.67; p < 

0.0001), STAI scale, and 

quality of life (F - 26.99; p 

< 0.0001), SF-36 scale  

 

The effect of music 

remained stable even 

after one month of 

follow-up.  

  

PCL-5: PTSD Checklist for DSM-5; DES: Dissociative Experience Scale; DES-T: Dissociative 

Experience Scale Taxon; HSCL-25: Hopkins Symptom Checklist; PSOMS: Positive State of Mind 

Scale; IES-R:  Impact of Event Scale–Revised; PTSD-8: Post-traumatic Stress Disorder 8-item; 

BDI: Beck Depression Inventory, HTQ: Harvard Trauma Questionnaire; STAI: State-Trait 

Anxiety Inventory; SF-36: Short Form Health Survey is a 36-item; WHO-5: WHO Well-being 

Index; ES: Effect Size using Cohen’s d  

Mechanisms underlying the effects of music in PTSD   
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Musical stimuli stimulate neural networks associated with various functional domains, 

such as movement, cognition, communication, emotion, and social responses (Mclntosh & Thaut, 

2010). Studies clearly demonstrate that instrumental music without lyrics, Chinese and Western 

music can evoke changes in emotion and stimulate the brain structures involved with motivation, 

reward, and emotion (Ding et al., 2019; Koelsch et al., 2014; Koelsch et al., 2020; Koelsch et al., 

2013; Schaefer et al., 2017). There is evidence that music can provoke changes in individual 

emotions, hormone arousal, emotional motor expression, and action movements (Koelsch et al., 

2014). The studies included in this analysis used various experimental approaches, such as 

investigating music-evoked experiences of intense pleasure, emotional responses to consonant or 

dissonant music, happy or sad music, joy- or fear-evoking music, musical expectancy violations 

and music-evoked tension. Listening to joyful dance-tunes has been shown to reduce stress and 

enhance emotional responses, such as joy and peace (Fukui & Toyoshima, 2008; Koelsch et al., 

2013). In particular, music is observed to stimulate increase in blood–oxygen level dependent 

(BOLD) signals in the amygdala, and the hippocampus (Koelsch et al., 2013). A meta-analysis of 

functional neuroimaging studies (Koelsch et al., 2020) found that the amygdalae, hypothalamus, 

and hippocampus, which are vital parts of the brain in producing emotion and in experiencing 

PTSD symptoms, are stimulated by music. None of the included studies used music with lyrics. 

The ventral tegmental area (VTA), involved in dopamine production and release within the reward 

system, is also significantly activated by both unfamiliar musical pieces and participant’s favorite 

music, in contrast, PFC activity was positively correlated with pleasure scores associated with 

music (Mavridis et al., 2015; Zatorre et al., 2015). However, favorite versus neutral music listening 

contrasts showed greater activation in healthy participants than depressed patients (Mavridis et al., 

2015).  
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Figure 2. Music stimulates the mesocorticolimbic system. Specifically, it activates the nucleus 

accumbens, ventral tegmental area, hippocampus, amygdalae, and prefrontal cortex. Adapted 

from: Desai, R. (2019). Drug addiction. https://drrajivdesaimd.com/wp-

content/uploads/2019/06/brain-and-drug-2.jpg  

  

PTSD is characterized by hypervigilance associated with altered connectivity between the 

amygdalae and the hippocampus (Chetty et al., 2014). Communication between these brain areas 

is vital in the symptomatology of PTSD. There is evidence that participant’s own favorite music 

to which they usually had a chill experience, can enhance the connection between the amygdalae, 

PFC, and the hippocampus (Koelsch et al., 2010). Moreover, contrast analysis of joy, fear and 

neutral musical stimuli revealed strongest BOLD signals in the superficial amygdala during joyful 

music such as classical music, Irish jigs, jazz, reggae, South American and Balkan music (Koelsch 

et al., 2013). Thus, music could potentially play a role in balancing the processing of stimuli and 

in reducing the amygdala’s startle response so they can revert to the premorbid state. Moreover, 

attentive listening to musical clips played with piano or violin, can also stimulate PFC (Armony et 

al., 2015), and therefore can possibly recruit PFC to exert inhibitory control over amygdalic stress 

responses. Initiating communication between the amygdalae, PFC and hippocampus through 

https://drrajivdesaimd.com/wp-content/uploads/2019/06/brain-and-drug-2.jpg
https://drrajivdesaimd.com/wp-content/uploads/2019/06/brain-and-drug-2.jpg
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music can therefore not only mitigate the hypervigilance of PTSD but can also enhance cognitive 

processing of emotions.   

Attentive listening to or playing music can stimulate neurogenesis and neuroplasticity in 

the brain (Fukui & Toyoshima, 2008; Mclntosh & Thaut, 2010; Reybrouck et al., 2018) which is 

relevant for individuals with PTSD who experience neuronal loss and impaired neurogenesis in 

parts of the limbic system. The increased hippocampal communication with the hypothalamus can 

also help balance the HPA axis (Reybrouck et al., 2018). There is evidence suggesting that musical 

training in healthy participants can stimulate the hippocampus, induce neurogenesis, and produce 

a larger hippocampus (Groussard et al., 2014; Guo et al., 2020; Olszewska et al., 2021). Altering 

the hippocampal volume can consequently increase positive emotions and regulate negative affect. 

Koelsch and Skouras (2014) reported increased functional connectivity between the hippocampus 

and hypothalamus, and amygdalae and nucleus accumbens during exposure to joyful music in 

healthy adults. The study used non-vocal joyful instrumental music from various epochs and styles. 

In addition, several studies on music-evoked emotions have reported activity changes in the 

hippocampus associated with a reduction of emotional stress associated with lowering of the 

cortisol level (Finn & Fancourt, 2018; Fukui & Toyoshima, 2008; Khan et al., 2018; Koelsch et 

al., 2011). Overall, 75% of these studies involved experimenter-selected music (classical, new age 

or easy listening, and world), while the other 25% involved self-selected music, either “entirely 

self-selected” or “quasi-self-selected”. Clinical studies, which included majority of ICU 

population, demonstrated a stress-reducing effect of music listening irrespective of genre, self-

selection of the music, or duration of listening (Finn & Fancourt, 2018). Classical music 

demonstrated significant reduction in cortisol levels among mechanically ventilated ICU survivors 

(Khan et al., 2018).   
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Evidence suggests that active vs passive music therapy may have differential effects on 

patient engagement and receptivity. According to fMRI and PET scan studies, active music 

participation engages more parts of the brain than just listening to music (Yinger & Gooding, 

2015). In a qualitative study, passive music therapy participants reported immediate therapeutic 

effect such as reduction in anxiety (Lynch et al., 2021). Active music therapy participants, on the 

other hand, described interactive session elements stimulating, alleviating anxiety through pleasant 

social interaction. Music improvisation (drum based) has been found to be effective in expressing 

and managing emotions among veterans with PTSD (Bensimon et al., 2008). Moreover, a 

systematic review showed that passive listening to relaxing music didn’t seem to have any 

significant effects on PTSD symptoms, suggesting the importance of active music therapy to evoke 

change in PTSD patients (Baker et al., 2018). The researchers posited that specialist skills and 

ongoing therapeutic relationship is vital in reducing symptoms of PTSD.  

However, music selection needs careful consideration. Music that the participant does not 

enjoy may result in a stress rather than a relaxation response.  Moreover, music can trigger strong 

memories, which influence the affective response to music and can therefore modulate the 

therapeutic effects of music (Laura & Suvi Saarikallio, 2020). In the acute phase of critical illness, 

despite some controversy around the role of patients’ music preferences, it appears that patient-

directed music selection associates with better outcomes (Heiderscheit et al., 2014). In our review, 

several studies allowed participants to choose music from a variety of musical genres. However, 

participants’ choices were restricted within the range of selections offered by the researchers. A 

systematic review on music interventions for mechanically ventilated patients reported participant 

dropout rates to be higher in researcher-selected music compared to patient-selected (Bradt & 

Dileo, 2014). Instead, studies involving a music therapist to assess patient music preferences have 
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reported no dropouts and a high degree of participant satisfaction (Beck et al., 2017; Beck et al., 

2021; Blanaru et al., 2012). Therefore, self-selected music appears to be associated with both the 

effectiveness of music interventions and participant retention.  

Basic psychoacoustic properties of music, such as pitch (high or low tone of sounds), rate 

(fast or slow speed of sounds), loudness (loud or soft intensity of sounds), mode (major or minor 

key), timbre, and rhythm have been shown to be important factors in the perception and induction 

of positive as well as negative emotional states. The music therapy research supports music 

containing slower tempo, low pitch, containing primarily string composition, regular rhythmic 

patterns, no extreme changes in dynamics, and no lyrics are associated with relaxation, joy, or 

peace (Parada-Cabaleiro et al., 2022). The tempo of 60-80 beats per minutes can help induce a 

state of relaxation and regulate emotions (Tan et al., 2012). A study by Beck et al., 2021 used 

predictable slow-tempo music to decrease arousal and induce relaxation in PTSD patients. In 

addition, the harmonic complexity of relaxing music should be consonant and remain within the 

diatonic key with a clear tonal center (Parada-Cabaleiro et al., 2022). Predictable music leads to 

positive responses such as reward, appraisal, and pleasantness thus may support the relaxation 

response. While dissonant and unexpected harmonies with frequent chord changes activate the 

amygdala and defeat the purpose of emotion regulation (Moore, 2013). Research has stated that 

music with less sharp timbres has been proven to induce relaxation (Parada-Cabaleiro et al., 2022). 

Possible instrumental arrangements include piano, cello, flute, marimba (Tan et.al., 2012). In 

addition, use of instrumental music over nature sounds can effectively induce relaxation.  

As the HPA axis and the production of cortisol play a significant role in PTSD, music can be 

purposefully used to help regulate the stress response in PTSD. The effects of music on 

neurobiological aspects of PTSD are summarized in figures 3.   
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Figure 3. Main effects of music processing in amygdala, hippocampus, and prefrontal cortex. 

Adapted from: Cantor, P. (2021). The Stress of This Moment Might Be Hurting Kids’ 

Development. https://turnaroundusa.org/pamela-cantor-m-d-pens-guest-post-for-education-next/  

  

Conclusion 

PTSD is part of the post-ICU syndrome and impairs the quality of life and functionality of 

increasing numbers of ICU survivors and their families worldwide. To date minimal progress has 

been made in the management of PTSD post-ICU. An impaired HPA axis feedback circle, an 

exaggerated amygdalic response, hippocampal atrophy and hypoactive prefrontal cortex 

accentuate PTSD symptoms preventing the healthy regulation of the fear response. Music can 

stimulate the hippocampus and amygdalae that are negatively impacted by stress. Music can also 

prompt neurogenesis and neuroplasticity within these brain structures and allow the brain to heal. 

In addition, music can stimulate communication between the amygdalae and PFC/hippocampus, 

which is vital in the regulation of stress responses. As a result, music can reduce the unnecessary 

stimulation of the amygdala, increase the effectiveness of both the hippocampus and prefrontal 

cortex, and balance the HPA-axis. Clinical evidence supports that relaxation music can help 

improve coping and psychological adaptation after discharge from ICU. In addition, both sound 

https://turnaroundusa.org/pamela-cantor-m-d-pens-guest-post-for-education-next/
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and music interventions can decrease dissociation symptoms, reduce depression and anxiety levels, 

and overall reduce severity of PTSD symptoms. Thus, music could be a cost-effective, easy to 

access intervention to purposefully address PTSD after an ICU experience and improve the quality 

of life of both the ICU survivors and their families.   

Future studies need to consider those neurobiological effects in planning and testing music 

interventions for PTSD in survivors of severe illness, such as critical illness. Moreover, elucidating 

the neurobiological effects of specific types of music, taking into account the intensity of music 

interventions (i.e., duration of sessions, repetition, length of intervention) and specific patient 

populations will be important in maximizing the impact of targeted music interventions for post-

ICU survivors. Insights into the therapeutic potential of music by determining which types of 

music (considering individual experiences and preferences) are best suited to stimulate specific 

limbic brain structures can lead to a more systematic use of music in the therapy of PTSD.  
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Screening Tools for Post-Intensive Care Syndrome and Post-traumatic Symptoms in ICU 

Survivors: A Scoping Review 

Abstract 

Background: Evidence suggests that ICU survivors often suffer long-term complications such as 

PICS and PTSD from critical illness and ICU stay. PICS and PTSD not only affect ICU survivors, 

but also their families and dramatically increases costs for healthcare systems. The current lack of 

evidence on the comparative psychometric properties of the assessment tools is a major barrier in 

evidence-based screening for post-ICU symptomatology and health related quality of life. 

Objectives: We aimed to identify existing tools for screening of PTSD and PICS in ICU survivors 

and their families, and to examine evidence on the validity, reliability, sensitivity, and specificity 

of existing tools, as reflected in published peer-reviewed studies. Method: A scoping review based 

on literature searches [CINAHL, MEDLINE, EMBASE, PsycINFO, Scopus, Health and 

Psychosocial Instruments, Dissertations and Theses Global and Google Scholar], and predefined 

eligibility criteria was conducted according to current scoping review guidelines. Findings: We 

identified 44 studies reporting on the development and assessment of psychometric properties of 

PICS/PTSD in ICU survivors or families globally. We identified 5 tools addressing all 3 aspects 

of PICS manifestations (physical, psychological, cognitive), 1 tool for both physical and mental 

aspects of PICS, and 5 tools for quality-of-life assessment in ICU survivors. Altogether, 25 tools 

assess only one aspect of PICS: 5 for cognitive impairment, 7 for physical impairment, and 13 for 

mental health impairment and PTSD in ICU survivors. However, only 2 tools were found for PICS-

family assessment. Other findings include: a) unclear validity and often limited feasibility of tools, 

b) low diagnostic accuracy of cognitive assessment tools, and c) evidence of appropriate 

psychometric properties and feasibility of psychological health assessment tools. Conclusion: 
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These results have implications for the selection and implementation of the assessment methods 

as a means for promoting meaningful patient-centered clinical outcomes to minimize long-term 

sequelae, reduce the rate of re-hospitalization, and optimize recovery after ICU discharge. 

Keywords: Assessment tool, ICU Survivors, PICS, PTSD, reliability, validity 
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Introduction 

Ongoing advancements in Intensive Care Unit (ICU) technology and evidence-based 

practice have significantly reduced ICU related mortality. However, most ICU survivors do not 

return to their prior state of health, even years after critical illness (Annachiara et al., 2018; Desai 

et al., 2011; Needham et al., 2012). Evidence suggests that ICU survivors often suffer noteworthy 

long-term complications from critical illness and ICU stay (Oeyen et al., 2010). These involve a 

constellation of physical impairments, altered cognition and development of neuropsychiatric 

symptoms (Desai et al., 2011; Rawal et al., 2017; Rousseau et al., 2021; Yuan et al., 2021), which 

have been termed post-intensive care syndrome (PICS). Furthermore, one in three ICU survivors 

exhibit clinically significant symptoms of depression or post-traumatic stress disorder (PTSD) in 

the first year after ICU stay (Parker et al., 2015; Rabiee et al., 2016); among which, clinically 

significant symptoms of PTSD are evident in 19.83% (Righy et al., 2019). However, point 

prevalence estimates were 15.93%, 16.80%, 18.96%, and 20.21% at 3, 6, 12, and > 12 months post 

discharge, respectively (Righy et al., 2019). Critical illness can profoundly impact the quality of 

life of patients’ families, which is termed as PICS-F (Davidson et. al., 2012; Needham et al., 2012). 

PICS-F is prevalent in 48% of family members comprised of 13% depression, 29% anxiety, and 

39% PTSD, among which 33% require serious medical assistance for anxiety or depression 

(Davidson et al., 2012; Harlan et al., 2020; Jezierska, 2014).  

Recently, there is an increased emphasis on preventive and therapeutic approaches for ICU-

related PICS and PTSD (Amra et al., 2018; Appleton et al., 2015; Wade et al., 2016). Early 

identification and initiation of treatment have been shown to improve patient outcomes (Lasiter et 

al., 2016; McIlroy et al., 2019; Wade et al., 2016). Thus, valid and reliable screening tools are vital 

for early detection and evaluation of the intervention outcomes. Despite the use of several tools, 



81 
 

there is no gold standard or guideline available for the assessment of ICU-related PTSD/PICS 

(American Psychological Association, 2017; Needham et al., 2012; Umberger, 2019). Lack of 

evidence on the comparative psychometric properties of the assessment tools is a major barrier in 

evidence-based screening. Systematic reviews of risk factors, incidence rates, and interventions 

for PTSD and PICS in ICU survivors as well as family are available, but so far, none have assessed 

the psychometric properties of assessment tools. Therefore, this review aims to address the gap by 

synthesizing evidence of the characteristics and psychometric properties of available assessment 

tools for PTSD and PICS in ICU survivors and their families. 

Purpose & Objectives 

The purpose of this scoping review is to synthesize evidence on tools assessing PTSD and PICS 

in ICU survivors and their families. Specific objectives included to:  

1. Identify existing tools for screening of PTSD and PICS in ICU survivors and their 

families,  

2. Examine evidence on the validity, reliability, sensitivity, and specificity of existing 

tools, as reflected in published peer-reviewed studies, and 

3. Identify current uses of the identified tools (i.e., screening, diagnostic, research). 

Methods 

The review was directed by a protocol based on current guidance for scoping reviews 

(Levac et al., 2010). Reporting was guided by Preferred Reporting Items for Systematic reviews 

and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) (Tricco et al., 2018).  The 

research question that guided the scoping review was “What are the properties, scope, and uses of 

tools available for the assessment of PTSD and PICS in ICU survivors and their family or 

caregivers?”  
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Eligibility criteria 

Inclusion criteria: (a) peer-reviewed studies reporting on the development or modification 

of tools/scales/questionnaires to assess PICS and PTSD in ICU survivors and their families 

irrespective of type of ICU setting, and patients’ background characteristics (diagnosis, treatment, 

age); b) studies involving adult participants post-ICU hospitalization; and (c) peer reviewed studies 

reporting on applications and/or testing the psychometric properties of existing 

tools/scales/questionnaires on PICS and PTSD in ICU survivors and their families irrespective of 

type of ICU setting, and patients’ background characteristics. 

Exclusion criteria: a) studies addressing patients under 18 years of age; b) secondary 

analyses, reviews, books, book chapters, commentaries, editorials, letters and other non-primary 

source types, opinion papers; c) articles in any language other than English. 

Information sources and search strategy   

A systematic literature search was conducted in February 2021 and repeated in March 2022 

with the help of an experienced health sciences librarian to identify all relevant published studies. 

Searches were performed in the following databases: MEDLINE via OVID, EMBASE via OVID, 

PsycINFO via OVID, Cumulative Index to Nursing and Allied Health Literature (CINAHL) Plus 

with Full Text via EBSCOhost, Scopus via Elsevier, Health and Psychosocial Instruments (HAPI) 

via OVID, and Dissertations and Theses Global via ProQuest. 

We employed a combination of natural language vocabulary and controlled terms. Natural 

language terms were derived from two main concepts: a) Tools for PICS/PICS-F/PTSD/PTSD-F 

assessment and b) ICU survivors. Additionally, we employed an ancestry and descendancy 

approach, using Scopus, of the papers to be synthesized in the review. To increase the sensitivity 
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of the search, publication dates were not applied. The search strategy used in MEDLINE and 

CINAHL is included in appendix (S1).  

Selection of sources of evidence and data charting 

Search outcomes were exported into Covidence for data management, removal of 

duplicates and independent screening for inclusion. Two team members (UP and SM) 

independently screened titles and abstracts of search outcomes for eligibility, and conflicts were 

resolved with a third reviewer (EP). An article was passed on to the next stage of full-text screening 

only when it appeared relevant to the topic understudy. Inter-rater reliability was achieved through 

the mutuality of agreement made on the type of studies to be included. A data charting tool was 

iteratively developed by the research team and pilot tested on the first five articles to ensure all 

required data was captured.  

Quality assessment 

Quality of studies reporting on the diagnostic reliability of tools was assessed with the 

Quality Appraisal of Diagnostic Reliability checklist (QAREL) (Lucas et al., 2010). The process 

was iterative and continued until consensus among 3 raters (UP, KV and EP) was achieved.  

Results 

Study characteristics 

Overall, 1712 studies were retrieved from databases, and after removing duplicates, 1023   titles 

and abstracts were screened for inclusion. Of these studies, 887 were excluded as irrelevant and 

136 papers were further examined based on the eligibility criteria. We finally identified 44 studies 

reporting on development and assessment of psychometric properties of PICS/PTSD in ICU 

survivors or families globally (Fig. 1). Most of the studies (n=11) were conducted in the United 

States; seven each in the United Kingdom and Sweden; five in Germany; three in the Netherlands; 
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two in both Korea and Morocco; and one each conducted in Cyprus, France, Finland, Canada, and 

Brazil. Additionally, 3 studies were multinational: 2 studies in Sweden, Denmark, and the 

Netherlands, and 1 study in United States and Australia. Study designs were mostly prospective 

cohort, observational, or cross-sectional focusing on instrument development and/or validation 

(Table 1). Most of the identified studies used either purposive or convenience sampling from the 

following sites: medical, surgical, neurosurgical, cardiovascular, trauma or mixed/general ICUs. 

However, 2 studies included ICU survivors from rehabilitation hospitals (Wintermann et al., 2018) 

and long-term acute care hospitals (Jubran, et al., 2010).  

Figure 1: PRISMA CHART FOR SCOPING REVIEW 
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Scope of identified tools 

 

Most tools were either developed or adapted by the authors specifically for ICU survivors 

or family caregivers using evidence-informed approaches, such as literature reviews, expert 

consultations, and pilot testing. The identified tools addressed various aspects of the psychological, 

physical, and cognitive health of ICU survivors or their families and were based on patient-

reported ratings.  

Tools for PICS 

 A total of five tools – Provisional Questionnaire for Long-Term Health-Related Quality 

of Life and Burden of Disease After Intensive Care (Malmgren, et al., 2021), Healthy Aging Brain 

Care-Monitor Self Report (HABC-M SR) (Wang, et al., 2019), set of Outcome Measurement 

Instruments (OMI set) (Spies, et al., 2019), Post-Intensive Care Syndrome Questionnaire (PICS-

Q) (Jeong, et al., 2019; Kang, et al., 2020), and Recovery After INtensive care (RAIN) (Bergbom, 

et al., 2018) – addressed all aspects of PICS in ICU survivors. However, the 3-Set 4P questionnaire 

addressed only two major aspects of PICS: physical and psychosocial (Akerman, et al., 2009; 

Akerman, et al., 2012). Moreover, four tools were non-specific for PICS or PTSD and addressed 

health-related quality of life in ICU survivors: 36-Item Short Form (SF-36) (Chrispin, et al., 1996), 

Sickness Impact Profile (SIP) (Tian and Miranda, 1994), Perceived Quality of Life Scale (PQOL) 

(Patrick et al., 1988), Arabic and Finnish versions of the EuroQol 5 Dimensions (EQ-5D) (Kaarlola 

et al., 2004; Khoudri, et al., 2012), the Finnish version of RAND 36-Item Health Survey (RAND-

36) (Kaarlola et al., 2004), and the Arabic version of SF-36. The RAND 36-Item Health Survey 

includes the same items as those in the SF-36, but with a different scoring algorithm. 

Tools for Cognitive Impairments 
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Altogether, 25 tools were identified that assessed only one aspect of PICS. Among which, 

five tools addressed only cognitive aspects in ICU survivors: 14-item Cognitive Failure 

Questionnaire (CFQ-14) (Wassenaar et al., 2018), 26-item Mini-Mental State Examination 

(MMSE-26) (Pfoh et.al 2015), Montreal Cognitive Assessment Tool (MoCA) (Brown et al, 2018), 

the German version of Functional Assessment of Cancer Therapy – Cognitive Function (FACT-

Cog adapted) (Baumbach et al., 2016), and telephone battery (Christie et al, 2006).  

Tools for Physical Impairments 

Additionally, seven tools addressed the physical aspect of PICS alone in ICU survivors: 

ICU discharge screening tool for prediction of new-onset physical disability (Milton et al.,2019), 

Multidimensional Fatigue Inventory (MFI-20) (Wintermann et al., 2018), the predictive screening 

instrument (Schandl 2014), Chelsea Critical Care Physical Assessment tool (CPAx) (Corner et al., 

2012; Corner et al., 2014), Barthel Index (BI) and Katz Index (KI) (Da Silveira et al., 2018), and 

6-Min Walk Distance (6MWD) (Chan et al., 2015).  

Tools for Mental Health Impairments & PTSD 

Psychological aspects of PICS were addressed by four tools: Depression, Anxiety, and 

Stress Scale (DASS) (Sukantarat et al., 2007); Hospital Anxiety and Depression scale (HADS) 

(Jutte et al., 2015; Milton et al., 2017); the psychological risk prediction instrument for use at ICU 

discharge (Milton et al., 2018); and the predictive screening instrument (Schandl et al., 2013). In 

addition, eight tools addressed PTSD in ICU survivors: 10-item Post-Traumatic Stress Syndrome 

questionnaire (PTSS-10) (Jubran, et al., 2010; Milton et al., 2017; Nickel, et al., 2004; Rosendahl, 

et., 2019; Stoll, et al., 1999),14-item Post-Traumatic Stress Syndrome (PTSS-14) (Rosendahl, et., 

2019; Warlan, et al., 2016), Posttraumatic Stress Disorder Checklist (PCL-5) (Rosendahl, et., 

2019), UK Post-Traumatic Stress Syndrome 14-Questions Inventory (UK-PTSS-14) (Twigg, et 
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al., 2008), 22-item Impact of Event Scale-Revised (IES-R) (Bienvenu, et al., 2013), Impact of 

Event Scale 6 (IES-6) (Hosey, et al., 2019), Experience after Treatment in Intensive Care 7-Item 

Scale (ETIC-7) (Scragg, et al.,2000), and the Cypriot version of DTS-I-M (CDTS-I-T) 

(Karanikola, et al., 2020). Additionally, one item on one tool, the sleep item on the PTSD Checklist 

– Civilian version (PCL-C sleep item) (Parsons, et al., 2018), was identified that assessed insomnia 

among the ICU survivors. 

Tools for PICS- Family 

Only two studies addressed family caregivers. Among which, CAESAR addressed PTSD 

in families of patients who died in the ICU (Kentish‑Barnes et al., 2016), and the German version 

of Functional Assessment of Cancer Therapy – Cognitive Function (FACT-Cog adapted), addressed 

cognitive health in families of ICU survivors (Baumbach et al., 2016).  

Mean age of the ICU survivors was 38.2-77 years (range 18-90 years). Whereas median 

age for family caregiver was 56.5 years (range 18-85 years). The sample size varied from 30-3665 

participants. Only a few studies (n=10) used sample sizes below 50 (Akerman, et al., 2009; Brown 

et.al, 2018; Christie et.al, 2006; Corner et al., 2012; Heyland et.al., 2000; Jubran, et al., 2010; 

Nickel, et al., 2004; Spies, et al., 2019; Twigg, et al., 2008; Warlan, et al., 2016) probably limiting 

statistical power. 

 Most studies assessed PICS/PTSD in survivors of general or mixed ICUs. Of the identified 

studies, two studies included ICU survivors who were treated with invasive mechanical ventilation 

(IMV) for at least 24 hours (Da Silveira et al., 2018; Jubran, et al., 2010). Furthermore, six studies 

assessed PICS/PTSD in survivors of acute respiratory distress syndrome (ARDS) (Bienvenu, et 

al., 2013; Chan et al., 2015; Christie et.al, 2006; Hosey, et al., 2019; Jutte et al., 2015; Stoll, et al., 
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1999), and three papers focused on sepsis survivors (Brown et al, 2018; Heyland et al., 2000; 

Rosendahl et., 2019).  

Most of the included studies reported gender/sex of the participants. Most of the samples 

comprised of significantly more male (>60%) than female participants (Akerman, et al., 2012; 

Bergbom et al., 2018; Baumbach et al., 2016; Chrispin et al., 1996; Chan et al., 2015; Corner et 

al., 2012; Jeong, et al., 2019; Jiyeon et al., 2020; Jubran et al., 2010; Kaarlola et al., 2004; 

Karanikola et al., 2020;Malmgren et al., 2021; Milton et al.,2019; Milton et al., 2018; Nickel et 

al., 2004; Rosendahl et., 2019; Schandl, 2014; Spies et al., 2019; Warlan, et al., 2016; Wassenaar 

et al 2018; Wintermann et al., 2018).  

 Few studies assessed the validity and reliability of the tools without reference to a ‘gold 

standard’ (Bergbom et al., 2018; Corner et al., 2014; Chrispin 1996; Kang, et al., 2020; Malmgren, 

et al., 2021; Milton et al., 2017; Tian and Miranda, 1994). A reference score was employed in most 

studies for validation purposes (Table 1). Tools most often employed as a gold standard for PICS 

were the 36- or 12-item Short Form questionnaires (Akerman et al., 2009; Akerman et al., 2012; 

Jeong et al., 2019). Similarly, tools most often employed as ‘gold standard’ for PTSD were the 

Structured Clinical Interview (SCID), Clinician-Administered PTSD Scale (CAPS) and PTSD 

Checklist – Civilian version (PCL-C) (Bienvenu et al., 2013; Hosey et al., 2019; Jubran et al., 

2010; Nickel et al., 2004; Rosendahl et al., 2019; Stoll et al., 1999; Warlan et al., 2016).  

 

Table 1: Summary of the identified studies 
Author & Date Context Name of Tool Aim of the Study Study design Patient 

population and 

Sample size 

Sample characteristics  

Tools for PICS Assessment 

Akerman et al., 

2009 

 

Country: 

Sweden  

Site: Two mixed 

med-surg ICUs 

3-Set 4P 

questionnaire 

Develop and 

evaluate the 

validity and 

reliability of a 

Overall study 

design: Not reported 

Target 

population: ICU 

survivors 

Mean Age:  

60.3 (±14.6) years  

Gender/Sex:  

21 (54%) males  
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questionnaire for 

assessing physical 

and psychosocial 

problems over 

time for patients 

following ICU 

recovery. 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 2-, 6-, 

or 12-months post-

ICU discharge 

Reference Score: 

SF-12 

 

# of 

participants: 39 

and retested in 

only 17 

participants 

Akerman et al., 

2012 

Country: 

Sweden  

Site: Four 

general ICUs 

3-Set 4P 

questionnaire 

Psychometrically 

test and evaluate 

the 3-set 4P 

questionnaire in a 

larger population. 

Overall study 

design: Not reported 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: Two 

months after 

discharge 

Reference Score: 

SF-36 

Target 

population: ICU 

survivors 

# of 

participants: 421 

Mean Age: 68 years (±15) 

Gender/Sex: 254 (60%) 

males 

Malmgren et 

al., 2021 

Country: 

Sweden  

Site: Mixed 

ICUs  

Provisional 

questionnaire for 

long-term health-

related quality of 

life and burden of 

disease after 

intensive care 

 (Name not given). 

 

Construct a 

provisional 

questionnaire on 

health-related 

issues based on 

interviews with 

ICU survivors and 

to test if this 

questionnaire was 

able to show 

differences 

between ICU 

survivors and non-

ICU-treated 

controls. 

Overall study 

design: Mixed 

method 

Sampling method: 

Purposive sampling 

Timing of 

Assessment: 6 

months to 3 years 

after discharge  

Reference Score: 

None 

Target 

population: ICU 

survivors 

# of 

participants: 

Interview 

population: 32 

Test population: 

592 (395 ICU 

survivors and 

197 controls) 

Median age: 

Interview population: 55.5 

(range 20-80) years  

Test population: 65 years 

(SD=18) 

Gender/Sex:  

Interview population: 33% 

female 

Test population:  

ICU survivors: 239 (61%) 

males 

Controls: 117 (60%) males 

Wang et al., 

2019 

Country: United 

States  

Site: Critical 

Care Recovery 

Center at 

Eskenazi 

Hospital 

Healthy Aging 

Brain Care-

Monitor Self 

Report (HABC-M 

SR) 

Validate face to 

face 

administration of 

the HABC-M SR 

as a rapid 

assessment tool 

for PICS. 

Overall study 

design: Not reported 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: Within 

a week of initial visit 

Reference Score: 

RABINS, CERAD-

NB, GDS-30, PHQ-

9, PTSS-10, PSMS 

Target 

population: ICU 

survivors 

# of 

participants: 142 

Mean Age: 52.3 years 

(SD=13.0) 

Gender/ Sex: 48% female 
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Spies et al., 

2019 

Country: 

Germany  

Site: Mixed ICU 

(Charite´ – 

Universita¨ 

tsmedizin Berlin 

AND 

Brandenburg 

Clinic in Bad 

Belzig) 

Set of outcome 

measurement 

instruments (OMI 

set) 

 

Propose a set of 

outcome 

measurement 

instruments 

(OMIs) to 

measure PICS in 

settings of 

outpatient 

healthcare service 

as well as a 

feasibility 

assessment of 

these OMIs. 

Overall study 

design: Not reported 

Sampling method: 

Convenience 

Sampling 

Timing of 

Assessment: Not 

reported 

Reference Score: 

None 

Target 

population: ICU 

survivors 

# of 

participants: 

Feasibility 

testing: 

Preliminary Set 

1: 5  

Feasibility 

testing: 

Preliminary Set 

2: 5  

Feasibility 

testing: Final 

set: 4 

Mean Age:  

Feasibility testing: 

Preliminary Set 1= 77 

years (range 53-82) 

Feasibility testing: 

Preliminary Set 2= 77 

years (range 53-82) 

Feasibility testing: Final 

set= 45.5 years (range 23-

56) 

Gender/Sex:  

Feasibility testing: 

Preliminary Set 1- 60% 

male 

Feasibility testing: 

Preliminary Set 2- 60% 

male 

Feasibility testing: Final 

set- 50% male 

Jeong et al., 

2019 

Country: Korea  

Site: mixed 

ICUs (7 health 

care facilities in 

three cities of 

Korea) 

Post-Intensive 

Care Syndrome 

Questionnaire 

(PICSQ) 

Develop a Post-

Intensive Care 

Syndrome 

Questionnaire 

(PICSQ) and 

assess the 

psychometric 

properties of 

PICSQ in 

intensive care unit 

survivors. 

Overall study 

design: Not reported 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 4 weeks 

to one-year post-

discharge 

Reference Score: 

JFS, SF-36 

Target 

population: ICU 

survivors 

# of 

participants: 536 

Mean Age: 57.0 years 

(SD=14.5) 

Gender/Sex:  

56.2% male 

34.8% female 

Kang et al., 

2020 

Country: Korea  

Site: Not 

reported 

(participants 

were admitted 

to: Surgical, 

neurologic, 

cardiovascular, 

and medical 

ICUs) 

Post-Intensive 

Care Syndrome 

Questionnaire 

(PICSQ) 

Assign weights for 

subscales and 

items of the Post-

Intensive Care 

Syndrome 

questionnaire and 

suggest optimal 

cut-off values for 

screening 

unplanned hospital 

readmissions of 

critical care 

survivors. 

Overall study 

design: Cross-

sectional design 

Sampling method: 

Voluntary response 

sampling 

Timing of 

Assessment: < 1-year 

post-discharge 

Reference Score: 

None 

Target 

population: ICU 

survivors 

# of 

participants: 240 

Mean Age: 61.4 years 

(SD=14.54) 

Gender/Sex:  

70.8% male 

Bergbom et al., 

2018 

Country: 

Sweden  

Site: General 

ICU (surgical, 

medical and 

trauma) 

Recovery After 

INtensive care 

(RAIN) 

Development and 

evaluation of the 

Recovery after 

Intensive Care 

questionnaire’s 

Overall study 

design: Not reported 

Sampling method: 

Convenience 

sampling 

Target 

population: ICU 

survivors 

# of 

participants: 169 

Mean Age: 69 years 

(SD=12.5) 

Gender/Sex:  

103 (61%) males 

66 (39%) females 



91 
 

(RAIN) validity 

and reliability. 

Timing of 

Assessment: 2-, 6-, 

12-, or 24-months 

post-discharge 

Reference Score: 

None 

Chrispin et al., 

1996 

Country: United 

Kingdom  

Site: General 

ICU (Norfolk 

and Norwich 

Hospital) 

36-Item Short 

Form (SF-36) 

Assess the 

acceptability, 

validity, and 

reliability of the 

Short Form 36 

quality of life 

questionnaire in 

adult patients 

following 

discharge from a 

general intensive 

care unit. 

Overall study 

design: Not reported 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: “Just 

prior to discharge 

from ICU” 

Reference Score: 

None 

Target 

population: 

Adult ICU 

survivors 

# of 

participants: 166 

Median Age: 61.9 years 

(range 59.0-64.2) 

Gender/Sex:  

113 males 

53 females 

Tian and 

Miranda, 1994 

Country: 

Netherlands  

Site: 36 Dutch 

ICUs 

Sickness Impact 

Profile (SIP) 

Validate the 

structure of the 

Sickness Impact 

Profile scale (SIP) 

when applied to 

intensive care 

patients after 

discharge from the 

hospital. 

Overall study 

design: Prospective 

study  

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 1 year 

after discharge 

Reference Score: 

None 

Target 

population: ICU 

survivors 

# of 

participants: 

3655 

Mean Age: 60.1 years 

(SD=15.0) 

Gender/Sex: Not reported 

Khoudri et al., 

2007 

Country: 

Morocco 

Site: Medical 

ICU of Rabat 

University 

Hospital 

Arabic version of  

Short Form-36 

(SF-36) 

Evaluate the 

measurement 

properties of 

the Arabic version 

of the short form 

(SF)-36 and study 

the HRQL 

determinants in 

adult patients 3 

months after 

discharge from an 

ICU. 

Overall study design: 

Prospective study 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 3-

month after 

discharge 

Reference Score: 

None 

Target 

population: ICU 

survivors 

# of 

participants: 145 

Mean Age: 38.2 years 

(SD=17) 

Gender/Sex: 

79 (54%) males 

 

Khoudri et al., 

2012 

Country: 

Morocco 

Site: Medical 

ICU of Rabat 

University 

Hospital 

Arabic version of 

the 

EuroQol 5 

Dimensions 

(EQ-5D) 

Evaluate the 

HRQL of a 

Moroccan cohort’ 

patients alive 3 

months after ICU 

discharge and to 

assess the 

psychometric 

Overall study design: 

Prospective study 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 3-

Target 

population: ICU 

survivors 

# of 

participants: 145 

Mean Age: 38.2 years 

(SD=17) 

Gender/Sex: 

79 (54%) males 
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properties of the 

Arabic version for 

Morocco of the 

EQ-5D. 

month after 

discharge 

Reference Score: 

SF-36 

Heyland et.al., 

2000 

Country: 

Canada 

Site: Mixed ICU 

(Kingston 

General 

Hospital) 

Short Form-36 

(SF-36) 

Describe the long-

term health-related 

quality of 

life (HRQL) of 

survivors of sepsis 

and to evaluate the 

reliability and 

validity of the 

medical outcomes 

study Short Form-

36 (SF-36) in 

this population. 

Overall study 

design: Cross-

sectional survey 

Sampling method: 

Voluntary response 

sampling 

Timing of 

Assessment: 16.6 

months (SD=10.6) 

after hospital 

discharge. 

Reference Score: 

PQOL 

Target 

population: 

Sepsis survivors 

(admitted 

with sepsis or 

developed sepsis 

in the ICU) 

# of 

participants: 30 

Mean Age: 62 years 

(SD=13.7) 

Gender/Sex: 

14 (46.7%) females 

Patrick et al., 

1988 

Country: United 

States 

Site: Medicine 

or the 

Respiratory 

ICUs 

Perceived Quality 

of Life Scale 

(PQOL) 

Development of a 

subjective 

measure of need 

satisfaction, the 

Perceived Quality 

of Life 

Scale (PQOL). 

Overall study 

design: Not reported 

Sampling method: 

Convenience 

sampling (who lived 

within one hour's 

driving time of the 

hospital/60 miles) 

Timing of 

Assessment: 

Interviewed a median 

of 19 months after 

discharge 

Reference Score: 

SIP, PGWB 

Target 

population: ICU 

survivors 

# of 

participants: 77 

Mean Age: 69 years 

(SD=8) 

Gender/Sex: 

52% male 

Kaarlola et al., 

2004 

Country: 

Finland  

Site: Medical 

surgical ICU 

EuroQol 5 

Dimensions (EQ-

5D) and RAND 

36-Item Health 

Survey (RAND-

36) 

Compare two 

health-related 

quality of life 

measures, 

EQ-5D with 

RAND-36 in 

previous critically 

ill patients. 

Overall study 

design: Prospective 

observational 

Study 

Sampling method: 

Consecutive 

sampling 

Timing of 

Assessment: Not 

Reported 

Reference Score: 

None 

Target 

population: ICU 

survivors 

# of 

participants: 

1,099 

Median Age: 54 years 

(range 41-65) 

Gender/Sex: 

66% male 

Tools for Cognitive Impairment Assessment 

Wassenaar et.al 

2018 

Country: 

Netherlands 

Site: Medical-

surgical ICUs 

(two university 

hospitals) 

 

CFQ-14 

(14 item Cognitive 

Failures 

Questionnaire) 

Develop and 

validate an 

abbreviated 

version of the 

Cognitive Failure 

Questionnaire that 

can be used by 

Overall study 

design: 

Retrospective 

multicenter 

observational study 

Sampling method: 

Convenience 

Target 

population: ICU 

survivors 

# of 

participants: 

1,737 (819 from 

Mean Age: 

Cohort A:62 years (SD=14) 

Cohort B: 58 years 

(SD=16) 

Gender/Sex:  

Cohort A: 69% male 

Cohort B: 62% male 
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patients as part of 

self-assessment to 

measure 

functional 

cognitive outcome 

in ICU survivors. 

sampling (all 

consecutive adults 

admitted 

to the mixed 

medical-surgical 

ICUs) 

Timing of 

Assessment:12–24 

months after ICU 

discharge 

Reference Score: 

CFQ-25 

hospital A, 918 

from hospital B) 

Pfoh et.al 2015 Country: United 

States 

Site: ICU 

Mini-Mental State 

Examination 

(MMSE) 26-item 

Version  

Assess whether 

the MMSE can 

detect cognitive 

impairment in 

survivors of acute 

respiratory failure. 

Overall study 

design: Cross-

sectional secondary 

analysis 

Sampling method: 

Not reported 

Timing of 

Assessment: 3, 6 and 

12 months (3 and 12 

months for the ABC 

trial and 6 and 12 

months for the 

ALTOS study) 

Reference Score: 

Neuropsychological 

test battery 

Target 

population: ICU 

survivors 

# of 

participants: 242 

 

Mean Age: 

ALTOS study: 49 years 

(SD not reported) 

ABC trial: 58 years 

(SD=16) 

Gender/Sex: 

ALTOS study: 50% male 

ABC trial: 62% male 

Brown et.al,  

2018 

Country: United 

States 

Site: ICU 

Montreal 

Cognitive 

Assessment 

(MoCA) 

Compare the 

MoCA with 

neuropsychologica

l tests in a 

prospective cohort 

of sepsis 

survivors. 

Overall study 

design: 

Prospective pilot 

study 

Sampling method: 

Not reported 

Timing of 

Assessment: 3 and 6 

months after 

discharge 

Reference Score:  

Neuropsychological 

test battery 

Target 

population: 

Sepsis survivors 

# of 

participants: 30 

Mean Age: Not reported 

Gender/Sex: 

57% female 
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Christie et.al, 

2006 

Country: United 

States 

Site: LDS 

Hospital 

Telephone battery 

Comprised of:  

NCSE: 

Orientation and 

Judgement;  

WMS III: digital 

span, letter 

number, logical 

memory, 

similarities, and 

controlled oral 

word association;  

Hayling sentence 

completion test 

Develop a test 

battery composed 

of established 

instruments to 

detect cognitive 

abnormalities in 

ARDS survivors 

via telephone 

interview. 

Overall study 

design: Cross-

sectional study 

Sampling method: 

Convenience 

Sampling 

Timing of 

Assessment: Not 

reported 

Reference Score: In-

person telephone 

battery 

Target 

population: 

ARDS survivors  

# of 

participants:  

Derivation 

population from 

ARDS Support 

Center: 79 

Validation 

population from 

LDS Hospital: 

34 

 

Mean age:  

Derivation population: 43 

years (SD=12.7) 

Validation population: 49 

years (SD=15) 

Gender/Sex: 

Derivation population: 

85% female 

Validation population, 50% 

female 

Baumbach et 

al., 2016 

Country: 

Germany 

Site: Surgical 

and mixed ICUs 

(Jena University 

Hospital) 

German version of 

FACT-Cog 

(FACT-Cog 

adapted) 

 

 

Measure perceived 

cognitive 

impairments in 

daily life in 

survivors of 

critical illness and 

their family 

member controls. 

Overall study 

design: 

Retrospective cohort 

study 

Sampling method: 

Convenience 

sampling (all 

consecutive adults 

discharged 

from the mixed and 

surgical ICUs) 

Timing of 

Assessment: 3 and 6 

months after ICU 

discharge 

Reference Score: 

IQCODE 

Target 

population: ICU 

survivors and 

family members 

# of 

participants: 

3 months: 

127 patients and 

52 family 

members 

6 months: 

103 patients and 

36 family 

members 

 Median Age:  

Patients: 65 years (range 

18-85) 

Family members: 56.5 

years (range 18-85) 

Gender/Sex:  

Patients: 42 females and 85 

males 

Family members: 42 

females, and 10 males 

Tools for Physical Impairment Assessment 

Chan et al., 

2015 

Country: United 

States and 

Australia  

Site:  

ALTOS: 12 

hospitals across 

5 study sites 

ICAP: 4 

academic 

teaching 

hospitals  

Denehy et al.: 

ICU, hospital, 

and community 

settings  

6-Min Walk 

Distance (6MWD) 

 

Examine construct 

validity and 

responsiveness 

and estimate 

minimal important 

difference (MID) 

for the 6MWD in 

patients surviving 

ARF/ARDS. 

Overall study 

design: Secondary 

data analysis 

Sampling method: 

Not reported 

Timing of 

Assessment:  

ALTOS: 6 and 12 

months follow ups 

ICAP and Denehy et 

al. studies: 3, 6, and 

12 month follow ups 

Elliott et al.: 3 and 6 

months after hospital 

discharge 

Target 

population: 

Survivors of 

acute respiratory 

failure and acute 

respiratory 

distress 

syndrome  

# of 

participants: 

ICAP: 162 

ALTOS: 183 

Elliott et al.: 180 

Denehy et al.: 

126 

Mean Age:  

ICAP: 48 years 

ALTOS: 48 years 

Elliott et al.: 57 years 

Denehy et al.: 59 years 

Gender/Sex:  

ICAP: 93 (57%) males 

ALTOS: 90 (48%) males 

Elliott et al.: 109 (61%) 

males 

Denehy et al.: 76 (60%) 

males 



95 
 

Elliott et al.: 12 

hospitals across 

3 study sites  

Reference Score: 

SF-36, EQ-5D, 

HADS, IES-R 

Da Silveira et 

al., 2018 

Country: Brazil 

Site: Surgical 

and non-surgical 

ICU (Public 

tertiary hospital) 

 

Barthel Index 

Katz Index 

Assess the 

functional status 

of post-ICU 

patients using the 

Barthel Index (BI) 

and the Katz Index 

(KI) and to assess 

which is more 

suitable for this 

population. 

Overall study 

design: 

Retrospective 

longitudinal study 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment:  1 

month before 

hospitalization (pre-

ICU) -within 48 

hours after ICU 

discharge 

(Assessment of the 

BI and KI before 

hospital admission 

was made 

retrospectively) 

Reference Score: 

None 

Target 

population: ICU 

survivors who 

were treated with 

invasive 

mechanical 

ventilation 

(IMV) for at 

least 24 hours 

# of 

participants: 249 

Median Age:  

52 years (range 36-61) 

Gender/Sex:  

133 (53%) males 

Corner et al., 

2014 

Country: United 

Kingdom  

Site: 11-bed 

intensive care 

unit in Central 

London (mixed 

medical-

surgical) 

Chelsea Critical 

Care Physical 

Assessment tool 

(CPAx) 

Evaluate the 

construct validity 

of the Chelsea 

Critical Care 

Physical 

Assessment tool 

(CPAx) by 

analyzing the 

association 

between CPAx 

scores and 

hospital-discharge 

location, as a 

measure of 

functional 

outcome. 

Overall study 

design: Not reported 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: Scores 

taken within 24 hours 

of stepdown from 

ICU or death 

Reference Score: 

None 

Target 

population: ICU 

survivors 

# of 

participants: 499 

Mean Age: 62.3 years 

(SD=18.3) 

Gender/Sex: Not reported  

 

Corner et al., 

2012 

Country: United 

Kingdom  

Site: General 

and trauma CCU 

(two London 

teaching 

hospitals) 

Chelsea Critical 

Care Physical 

Assessment tool 

(CPAx) 

Develop a scoring 

system to measure 

physical morbidity 

in critical care – 

the Chelsea 

Critical Care 

Physical 

Assessment Tool 

(CPAx). 

Overall study 

design: Prospective 

cohort study 

Sampling method: 

Purposive sampling 

Timing of 

Assessment: On 

admission, discharge 

and every Monday, 

Target 

population: 

Trauma and 

general critical 

care patients 

# of 

participants: 33 

Median Age: 67 years 

(range 51-75) 

Gender/Sex:  

Male:female ratio 25:8 
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Wednesday, and 

Friday for the 

duration of CCU stay 

Reference Score: 

SF-36, SOFA, Peak 

cough flow, 

AusTOMs, MRC, 

GCS, Bloomsbury 

sedation scale 

Schandl, 2014 Country: 

Sweden 

Site: 13-bed 

general ICU  

The predictive 

screening 

instrument 

(Name not given) 

Develop a method 

for early in-ICU 

prediction of the 

patient’s 

individual risk for 

new-onset 

physical disability 

two months after 

ICU stay. 

Overall study 

design: Prospective 

cohort 

Sampling method: 

Purposive sampling 

Timing of 

Assessment: 2 weeks 

prior to 

hospitalization and 2 

months post-

discharge  

Reference Score:  KI 

index, ADL index 

Target 

population: ICU 

survivors 

# of 

participants: 148 

Mean Age: 

Physical disability group:  

59 years (SD=17) 

Control group: 51 years 

(SD=17) 

Gender/Sex:  

Physical disability group: 

59% male 

Control group: 64% male 

Wintermann et 

al., 2018 

Country: 

Germany  

Site: Bavaria 

Clinic Kreischa -

rehabilitation 

hospital 

Multidimensional 

Fatigue Inventory 

(MFI-20) 

Examine 

reliability and 

validity of the 

MFI-20 in 

chronically 

critically ill (CCI) 

patients after 

prolonged 

intensive care 

treatment. 

Overall study 

design: Prospective 

cohort 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 1, 3 and 

6 months following 

the transfer to post-

acute ICU 

Reference Score: 

EQ-5D-3L, SCID-I 

 

Target 

population: ICU 

survivors  

# of 

participants:  

1 month: 195  

3 months: 113 

6 months: 91 

Median Age:  

3 months: 61.1 years (range 

55.7-65.6) 

Gender/Sex: 

3 months: 82 (72.6%) 

males; 31 (27.4%) females 

Milton et al., 

2019 

Country: 

Sweden, 

Denmark, and 

the Netherlands  

Site: 10 general 

ICUs 

(medical/surgica

l)  

ICU discharge 

screening tool for 

prediction of new-

onset physical 

disability 

(The  

screening method) 

 

 

Examine the 

potential 

predictors for poor 

physical outcome 

and develop a 

method for 

prediction of new-

onset physical 

disability 3 

months post-ICU. 

Overall study 

design: Multinational 

prospective 

observational cohort 

study 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 3 

months post-

discharge 

Target 

population: ICU 

survivors 

# of 

participants: 404 

Median age:  65 years 

(Range not reported) 

Gender/Sex: 61% male 
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Reference Score: 

RAND-36, BI, CPAx 

 

Tools for Mental Health Impairment and PTSD assessment 

Sukantarat et 

al., 2007 

Country: United 

Kingdom  

Site: General 

ICU 

Depression 

Anxiety and Stress 

Scale (DASS) 

Examine the 

performance of 

Depression 

Anxiety and Stress 

Scale (DASS) in 

an ICU survivor 

population. 

 Overall study 

design: Not reported 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 3 

months and 9 months 

post-discharge 

Reference Score: 

HADS 

Target 

population: ICU 

survivors 

# of 

participants:  

3 months: 51 

9 months: 45 

Mean Age: 57.4 years 

(SD=13.6) 

Gender/Sex:  

29 females; 22 males 

 

  

Jutte et al., 2015 

Country: United 

States 

Site: 13 ICUs at 

4 hospitals in 

Baltimore, 

Maryland 

Hospital Anxiety 

and Depression 

scale (HADS) 

Conduct a 

psychometric 

evaluation of the 

Hospital Anxiety 

and Depression 

Scale (HADS) and 

to evaluate 

associations of 2 

measures of 

psychological 

distress with the 

HADS Anxiety 

(HADS-A) and 

HADS Depression 

(HADS-D) 

subscales in acute 

lung injury (ALI) 

survivors. 

Overall study 

design: Prospective 

cohort study 

Sampling method: 

Consecutive 

sampling 

Timing of 

Assessment: 3 

months post-

discharge 

Reference Score: 

EQ-5D-3L, SF-36 

 

Target 

population: ICU 

survivors, 

specifically those 

of acute lung 

injury (ALI) 

# of participants: 

151 

Median Age: 49 years 

(range 40-57) 

Gender/Sex: 

 58% male 

 

Milton et al., 

2017 

Country: 

Sweden 

Site: Mixed 

surgical–medical 

general ICU, 

Karolinska 

University 

Hospital Solna 

Post-Traumatic 

Stress Symptoms 

Checklist-10 

(PTSS-10) 

Hospital Anxiety 

and Depression 

Scale (HADS) 

Evaluate whether 

early screening 

with validated 

questionnaires 

after ICU 

discharge can 

identify patients at 

risk for symptoms 

of post-traumatic 

stress, anxiety and 

depression 3 

months after ICU 

stay. 

Overall study 

design: Prospective 

observational cohort 

study 

Sampling method: 

Consecutive 

sampling 

Timing of 

Assessment: 1 week 

after discharge and 3 

months after 

discharge 

Reference Score: 

None 

Target 

population: ICU 

survivors 

# of 

participants: 

1 week after 

discharge: 132  

3 months after 

discharge: 82 

Median Age: 62 years 

(range 41-70) 

Gender/Sex: 55 (42%) 

females 
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Milton et al., 

2018 

Country: 

Sweden, 

Denmark, and 

the Netherlands 

Site: 10 general 

ICUs  

The psychological 

risk prediction 

instrument for use 

at ICU discharge. 

(Name not given) 

Develop an 

instrument for use 

at ICU discharge 

for prediction of 

psychological 

problems in ICU 

survivors. 

Overall study 

design: Multinational 

prospective study 

cohort 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 3 

months post-

discharge 

Reference Score: 

HADS, PTSS-14, 

RAND-36, PHQ-2 

Target 

population: ICU 

survivors 

# of 

participants: 404 

 

Median Age: 65 years 

(range 53-73) 

Gender/Sex:  

61% male  

Schandl et al., 

2013 

Country: 

Sweden 

Site: Mixed 

adult medical 

and surgical 13-

bed ICU (At 

Karolinska 

University 

Hospital, a 

tertiary care 

hospital) 

Predictive 

screening 

instrument 

(Name not given) 

Develop a 

predictive 

screening 

instrument, for use 

at ICU discharge, 

to identify patients 

at risk for post-

traumatic stress, 

anxiety, or 

depression. 

Overall study 

design: Prospective 

cohort study 

Sampling method: 

Consecutive 

sampling 

Timing of 

Assessment: 2 

months post-

discharge 

Reference Score: 

PTSS-10 

HADS, CCI 

Target 

population: ICU 

survivors 

# of 

participants: 150 

Mean Age:  

With adverse psychological 

outcomes: 54 years (range 

38-65) 

Without adverse 

psychological outcomes: 60 

years (range 45-68) 

Gender/Sex: 

With adverse psychological 

outcomes: 46% female 

Without adverse 

psychological outcomes: 

37% female 

Karanikola, et 

al., 2020 

Country: Cyprus  

Site: Mixed 

ICUs 

Cypriot version of 

DTS-I-M (CDTS-

I-T) 

Translate English 

version of DTS-I-

M to Cypriot 

version and 

explore the 

feasibility, 

reliability, and 

validity of the 

Cypriot version 

DTS-I-M for use 

in Greek-speaking 

ICU survivors in 

Cyprus. 

 Overall study 

design: Cross-

sectional descriptive 

correlational study 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 2 to 12 

months after 

discharge  

Reference Score: 

DTS-I-M English 

version 

Target 

population: ICU 

survivors; 

comprehension 

of Greek 

language 

# of 

participants: 69  

Mean Age: 57.81 years 

(SD=11.78) 

Gender/Sex 

 68.1% male 

Scragg et al., 

2000 

Country: United 

Kingdom  

Site: General 

ICU (Chelsea 

and Westminster 

Hospital) 

Experience after 

Treatment in 

Intensive Care 7 

Item Scale (ETIC-

7) 

Describe a new 

measure of 

psychological 

distress 

specifically related 

to the experience 

of intensive care 

management, the 

Overall study 

design: postal 

questionnaire study 

Sampling method: 

Convenience 

sampling 

Target 

population: ICU 

survivors 

# of 

participants: 80 

participants 

Median Age: 57.1 years 

(range 19-90)  

Gender/ Sex: 

38 females; 42 males 
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Experience after 

Treatment in 

Intensive Care 7 

Item Scale and 

compare it to the 

other scales. 

Timing of 

Assessment: Not 

reported 

Reference Score: 

TSC-33, IES, HADS 

 

Hosey et al., 

2019 

Country: United 

States  

Site: 40+ 

hospitals across 

the USA, and 13 

ICUs at four 

hospitals in 

Baltimore, 

Maryland 

Impact of Event 

Scale-6 (IES-6) 

Evaluate the 

internal 

consistency, 

criterion validity, 

and external 

construct validity 

of the IES-6 in 

ARDS survivors. 

Overall study 

design: Secondary 

analysis of two 

prospective studies 

Sampling method: 

Secondary sampling 

Timing of 

Assessment: 3 

months-5 years 

Reference Score: 

IES-R, CAPS, SF-

36, HADS, EQ-5D 

Target 

population: 

ARDS/ICU 

survivors 

# of 

participants: 

1001 participants  

Mean Age: 49 years 

(SD=14) 

Gender/Sex: 51% female 

Warlan et al., 

2016 

Country: United 

States  

Site: Medical 

and surgical ICU 

(Tertiary level 

academic 

medical center 

in San Diego, 

California) 

Post-Traumatic 

Stress Syndrome 

14 (PTSS-14)  

Examine the 

feasibility and 

acceptability of 

Post-Traumatic 

Stress Syndrome 

14 (PTSS-14) to 

detect 

posttraumatic 

stress syndrome 

after intensive 

care. 

Overall study 

design: Single-center 

cross-sectional 

design 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 2 to 4 

weeks after discharge 

Reference Score: 

PTSD Diagnostic 

scale experience 

questionnaire 

Target 

population: ICU 

survivors 

# of 

participants: 41 

participants 

Mean Age: 49 years 

(SD=16.3)  

Gender/Sex: 

28 males; 13 females 

 

Bienvenu et al., 

2013 

Country: United 

States  

Site: ARDSNet 

clinical centers 

across the 

United States, 

and 13 ICUs at 

four hospitals in 

Baltimore, 

Maryland 

Impact of Event 

Scale-Revised 

(IES-R) 

Evaluate the 

Impact of Events 

Scale-Revised 

(IES-R), a 

questionnaire 

measure of PTSD 

symptoms, against 

the Clinician-

Administered 

PTSD Scale 

(CAPS). 

Overall study 

design: Secondary 

analysis of two 

prospective cohort 

studies (ALTOS and 

ICAP) 

Sampling method: 

Secondary sampling 

Timing of 

Assessment: 1 to 5 

years after acute lung 

injury (ALI) 

Reference Score: 

CAPS 

Target 

population: ALI 

survivors 

# of 

participants: 77 

in total 

ALTOS: 47 

patients 

ICAP: 30 

patients 

 

 

Mean Age:  

ALTOS: 49 years (SD=12) 

ICAP: 54 years (SD=13) 

Gender/Sex:  

ALTOS: 33% male 

ICAP: 44% male  

Parsons et al., 

2018 

Country: United 

States 

 Sleep item on the 

PTSD Checklist – 

Civilian version 

Examine the 

validity of a single 

item from the 

Overall study 

design: Secondary 

Target 

population:  

Mean Age: 48.1 years 

(SD=13.5) 

Gender/Sex:  
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Site: Medical-

surgical ICU 

(Harborview 

Medical Center) 

(PCL-C sleep 

item) 

PTSD checklist-

Civilian version 

(PCL-C) to detect 

insomnia by 

Insomnia Severity 

Index (ISI). 

analysis of data from 

a longitudinal study 

Sampling method: 

Secondary sampling 

Timing of 

Assessment: 12 

months after 

discharge 

Reference Score: 

ISI, PHQ-9, SF-12 

Medical-surgical 

ICU survivors 

# of 

participants: 120 

57.5% male 

Nickel et al., 

2004 

Country: 

Germany  

Site: 

Gastroenterologi

cal and 

pulmonological-

internal 

medicine ICUs 

(Erlangen 

University) 

Posttraumatic 

Scale (PTSS-10) 

 

Examine 

reliability of the 

PTSS-10 (PTSD 

customarily 

diagnosed as 35 

points or higher) 

in the diagnostic 

context of the 

Structured Clinical 

Interview (SCID I 

and II) for the 

DSM-IV. 

Overall study 

design: Cross-

sectional study 

Sampling method: 

Simple random 

sampling 

Timing of 

Assessment: 3 to 15 

months after 

discharge  

Reference Score: 

SCID 

Target 

population: ICU 

survivors 

# of 

participants: 41 

Mean Age: 47.2 years (SD 

not reported) 

Gender/Sex:   

28 (68.3%) male 

Jubran et al., 

2010 

Country: United 

States 

Site: Long-term 

acute care 

hospital (RML 

Specialty 

Hospital) 

Post-traumatic 

stress syndrome 

questionnaire 

(PTSS-10)  

 

Determine 

whether the PTSS-

10 questionnaire 

could be used as a 

screening test for 

subsequent 

development of 

PTSD after 

weaning from 

prolonged 

mechanical 

ventilation. 

Overall study 

design: Single center 

prospective 

longitudinal study 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 1 week 

after weaning and 3 

months after weaning 

Reference Score: 

SCID 

Target 

population: ICU 

survivors who 

received 

mechanical 

ventilation and 

had been weaned 

from the 

ventilator  

# of 

participants: 41  

Mean Age: 66 years (range 

59-72) 

Gender/Sex:  

15 females; 26 males 

Stoll et al., 1999 Country: 

Germany  

Site: 

Multidisciplinar

y ICU (Ludwig-

Maximillians 

University 

teaching 

hospital)  

Post-traumatic 

stress syndrome 

questionnaire 

(PTSS-10)  

Modify and 

validate an 

existing PTSS-10 

questionnaire for 

diagnosis of PTSD 

in a cohort of 

Long-term 

survivors of acute 

respiratory distress 

syndrome 

(ARDS). 

Overall study 

design: Follow-up 

cohort study 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: >6 

months after ICU 

discharge, two 

assessments two 

years apart 

Reference Score: 

SCID 

Target 

population: 

Long-term 

survivors of 

ARDS 

# of 

participants: 52 

Median Age: 36.5 years 

(range 18-50) 

Gender/Sex:  

26 males, 26 females 
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Twigg et al., 

2008 

Country: United 

Kingdom  

Site: Two ICUs 

in two UK 

general hospitals 

UK Post-traumatic 

stress syndrome 

14-questions 

inventory (UK-

PTSS-14) 

Conduct a 

preliminary 

validation of the 

UK- Post-

Traumatic Stress 

Syndrome 14-

Questions 

Inventory (UK-

PTSS-14). 

Overall study 

design: Case series 

cohort study 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 4-14 

days, 2 months, and 

3 months after 

discharge 

Reference Score: 

PDS, IES 

Target 

population: ICU 

survivors 

# of 

participants: 44 

 Median Age: 56 years 

(range 18-74 at Hospital A, 

and 25-63 at Hospital B) 

Gender/Sex:  

Hospital A: 21 females, 18 

males  

Hospital B: 

3 females, 2 males  

Rosendahl et., 

2019 

Country: 

Germany  

Site: ICUs in 5 

study centers in 

Germany (acute 

care hospital 

setting in Jena, 

Halle/Saale, 

Leipzig, Bad 

Berka, Erfurt) 

Post-traumatic 

stress syndrome 

(PTSS-10) 

questionnaire, 

Post-traumatic 

stress syndrome 

(PTSS-14) 

questionnaire 

(German version), 

Posttraumatic 

Stress Disorder 

Checklist (PCL-5) 

Compare the 

validity of three 

screening 

instruments 

(PTSS-10, PTSS-

14, PCL-5) to 

assess symptoms 

of posttraumatic 

stress disorder 

(PTSD) after 

intensive care of 

sepsis. 

Overall study 

design: Smaller 

observational study 

within a multicenter 

patient cohort study 

Sampling method: 

Convenience 

sampling 

Timing of 

Assessment: 

Approximately 4 

months after 

intensive care of 

sepsis/septic shock  

Reference Score: 

CAPS-5 

Target 

population: 

Adult ICU 

survivors, 

particularly of 

sepsis or septic 

shock 

# of 

participants: 83 

Median Age: 64 years 

(range 56-71) 

Gender/Sex: 60.02% male 

Tools for PICS-Family Assessment 

Kentish‑Barnes 

et al., 2016 

Country: 

France 

Site: 41 French 

ICUs 

CAESAR 

 

Develop and 

validate a tool 

specifically 

designed to assess 

the overall 

experience of 

relatives of 

patients who die in 

the ICU. 

Overall study 

design: Mixed 

methods study for 

tool development and 

multicenter 

prospective study for 

validation  

Sampling method: 

Convenience 

sampling  

Timing of 

Assessment: 21 days 

after the death  

Reference Score: 

HADS, IES-R 

Target 

population: 

Relatives of 

patients who 

died in the ICU 

# of 

participants: 

Main sample 

relatives: 430 

Validation 

sample 

relatives: 116 

 

Mean Age: Not reported 

Gender/Sex:  

For a sample of 413, 

31% male; 

69% female 

 

We were unable to draw conclusions regarding the overall quality of studies due to 

inadequate information (Table 2). In all studies, the stability of the instrument was measured in 
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clinically relevant time intervals. However, the duration between repeated administrations in some 

tools was small, which is suggestive of a ‘priming effect’ (Table 1). Our analysis revealed 

inadequate blinding among raters which could have resulted in bias. An important consideration 

is that most studies employed convenience sampling which may have possibly resulted in samples 

not being adequately representative of the post-ICU population, as patients with either highest or 

lowest severity of post-ICU symptoms might have been more difficult to reach or have declined 

participation. Moreover, confounding factors (i.e., related to sampling technique, time of 

administration, comorbidities) were not controlled in most cases. Additionally, the appropriateness 

of the statistical method for analysis and study interpretation employed was of concern for few 

studies (Table 2).  

 

Table 2: Appraisal of identified studies using the Quality Appraisal of Diagnostic Reliability 

(QAREL)  Checklist 

Article Item 1  

Was the 

test 

evaluate

d in a 

sample 

of 

subjects 

who 

were 

represen

tative of 

those to 

whom 

the 

authors 

intended 

to be 

applied? 

Item 2 

Was the 

test 

perform

ed by 

raters? 

Item 3  

Were 

raters 

blinded 

to the 

finding

s of 

other 

raters? 

Item 4 

Were 

raters 

blinded 

to their 

own 

prior 

findings

? 

Item 5  

Were 

raters 

blinded 

to the 

results? 

Item 6  

Were 

raters 

blinded 

to the 

clinical 

informat

ion? 

Item 7 

Were 

raters 

blinded 

to 

additio

nal 

clues 

not 

part of 

the 

test? 

Item 8 

Was the 

order of 

the 

examina

tion 

varied? 

Item 9  

Was the 

stability 

of the 

variable 

being 

measured 

considere

d when 

determini

ng the 

suitability 

of the 

time 

interval 

among 

repeated 

measures

? 

Item 10 

 Was the 

test 

applied 

correctly

? 

Item 11  

Were 

appropr

iate 

statistic

al 

measure

s of 

agreeme

nt used?  

Sufficie

nt 

evidence 

of 

reliabilit

y 

Tools for PICS Assessment 

Akerma

n  et al., 

2009 

Yes No NA NA Unclear NA Unclear NA Yes Yes No Unclear 

Akerma

n et al., 

2012 

Yes No NA NA Unclear NA Unclear NA Yes  Yes Yes  Unclear 

Malmgr

en et 

al., 

2021 

Yes No NA NA NA NA Unclear NA Yes Yes Yes  Unclear 
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Wang 

et al., 

2019 

Yes Yes Unclear Unclear Unclear No Unclear NA No Yes Yes Unclear 

Spies et 

al., 

2019 

Yes Yes Unclear NA Unclear  Unclear Unclear NA Unclear Yes No Unclear 

Jeong 

et al., 

2019 

Yes No NA NA NA NA Unclear NA No Yes Yes Unclear 

Kang et 

al., 

2020 

Yes Unclear Unclear Unclear Unclear Unclear Unclear NA Yes Yes Yes Unclear 

Bergbo

m, et 

al., 

2018 

Yes No NA NA NA NA Unclear NA Yes Yes Yes Unclear 

Chrispi

n, 1996 

Yes No NA NA NA NA Unclear NA NA Yes Yes Unclear 

Tian 

and 

Mirand

a, 1994 

Yes Yes Unclear NA Unclear Unclear Unclear NA NA Yes No  Unclear 

Khoudr

i et al., 

2007 

Yes Yes Unclear Unclear Unclear Unclear Unclear Unclear NA Yes Yes Unclear 

Khoudr

i et al., 

2012 

Yes Yes Unclear Unclear Unclear Unclear Unclear Unclear NA Yes Yes Unclear 

Heylan

d et al., 

2000 

Yes Yes Unclear Unclear Unclear Unclear Unclear NA NA Yes Yes Unclear 

Patrick 

et al., 

1988 

Yes Yes Unclear Unclear Unclear Unclear Unclear NA NA Yes Yes Unclear 

Kaarlol

a et al., 

2004 

Yes No NA NA NA NA Unclear NA Yes Yes Yes Unclear 

Tools for Cognitive Impairment Assessment 

Wassen

aar et.al 

2018 

Yes No NA NA NA NA Unclear NA Unclear Yes Yes Unclear 

Pfoh et 

al., 

2015 

Yes Yes Unclear Unclear Unclear Unclear Unclear NA Yes Yes Yes Unclear 

Brown 

et al.,  

2018 

Yes Yes NA Unclear Unclear Unclear Unclear NA Yes Yes No Unclear 

Christie 

et al., 

2006 

Yes Yes Unclear 

 

Unclear Unclear Unclear Unclear Yes Unclear Yes No Unclear 

Baumb

ach et 

al., 

2016 

Yes No NA Unclear Unclear Unclear Unclear NA Yes Yes Yes Unclear 

Tools for Physical Impairment Assessment 

Chan et 

al., 

2015 

Yes Unclear Unclear Unclear Unclear Unclear Unclear NA Yes Yes Yes Unclear 
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Da 

Silveira 

et al., 

2018 

Yes Yes NA Unclear Unclear Unclear Unclear NA Yes Yes Yes Unclear 

Corner 

et al., 

2014 

Yes Yes Unclear NA NA Unclear Unclear NA Yes Yes No Unclear 

Corner 

et al., 

2012 

Yes Yes Yes Yes NA Unclear Unclear NA Yes Yes Yes Unclear 

Schandl 

et al., 

2014 

Yes Yes Unclear NA NA Unclear Unclear NA Yes Yes No Unclear 

Winter

mann et 

al., 

2018 

Yes Unclear Unclear Unclear Unclear Unclear Unclear NA Yes Yes Yes   Unclear 

Milton 

et al., 

2019 

Yes No NA NA NA NA Unclear NA Yes Yes Yes Unclear 

Tools for Mental Health Impairment and PTSD Assessment 

Sukanta

rat et 

al., 

2007 

Yes No NA NA Unclear NA Unclear NA Yes  Yes Yes Unclear 

Jutte et 

al., 

2015 

Yes Yes Unclear NA Unclear Unclear Unclear NA Yes Yes Yes Unclear 

Milton 

et al., 

2017 

Yes No NA NA NA NA Unclear NA Yes Yes Yes  Unclear 

Milton 

et al., 

2018 

Yes No NA NA NA NA Unclear NA Yes Yes No Unclear 

Schandl 

et al., 

2013 

Yes No NA NA NA NA Unclear  NA Yes  Yes Yes Unclear 

Karanik

ola, et 

al., 

2020 

Yes Yes Unclear NA Unclear Unclear Unclear NA Yes  Yes Yes Unclear 

Scragg 

et al., 

2000 

Yes No NA NA NA NA Unclear NA Yes  Yes  Yes Unclear 

Hosey 

et al., 

2019 

Yes No NA NA NA NA Unclear NA Yes  Yes Yes Unclear 

Warlan 

et al., 

2016 

Yes Unclear Unclear NA NA Unclear Unclear NA NA Yes Yes Unclear 

Bienve

nu et 

al., 

2013 

Yes Yes Unclear Unclear No Unclear Unclear NA Unclear Yes Yes Unclear 

Parsons

, et al., 

2018 

Yes Unclear Unclear NA Unclear Unclear Unclear NA Yes Yes Yes Unclear 

Nickel 

et al., 

2004 

Yes Yes Yes Unclear Unclear Unclear Unclear NA Yes  Yes Yes Unclear 
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Jubran 

et al., 

2010 

Yes No NA NA Yes NA Yes NA Yes  Yes Yes Yes 

Stoll et 

al., 

1999 

Yes No NA NA Unclear Yes Unclear NA No Yes Yes Unclear 

Twigg 

2008 

Yes Yes Unclear No No  Unclear Unclear Unclear Yes Yes Yes Unclear 

Rosend

ahl et 

al., 

2019 

Yes No NA NA NA NA Unclear NA Yes Yes Yes Yes 

Tools for PICS-Family Assessment 

Kentish

‑Barnes 

et al., 

2016 

Yes No NA NA NA NA Unclear NA Yes Yes Yes Unclear 

 

In a few studies, patients were engaged in the process of instrument development and/or 

validation, either through patients’ interviews or direct patient involvement (Bergbom et al., 2018; 

Corner et al., 2012; Malmgren et al., 2021; Spies et al., 2019; Jeong et al., 2019; Karanikola et al., 

2020; Kentish‑Barnes et al., 2016). However, the population involved in instrument development 

in most cases was small and stable. Instead, it is more likely that the sicker patients might not be 

involved in the development of the identified instruments. Also, there is no evidence that tool 

administrators, such as health professionals and research assistants, received standard training for 

tool administration in some of the studies (Da Silveira et al., 2018; Corner et al., 2012; Heyland 

et.al., 2000; Jutte et al., 2015; Karanikola et al., 2020; Khoudri et al., 2012; Khoudri et al., 2007; 

Nickel et al., 2004; Parsons et al., 2018; Patrick et al., 1988; Schandl et al., 2013; Schandl 2014; 

Twigg et al., 2008; Wang et al., 2019;  Warlan et al., 2016). Most importantly, there was an unequal 

representation of sex/gender across studies, with overrepresentation of male participants. In 

contrast, there was a notable overrepresentation of female participants in studies that included 

family caregivers. Therefore, more study is needed to assure validity of instruments in both sexes 

and genders.  
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The tools presented were either self-administered, administered by research staff, or 

healthcare professional (trained nursing staff, psychometrists, or physiotherapists). Most of the 

tools were sent via mail and participants completed them with no assistance (Akerman et al., 2009; 

Akerman et al., 2012; Baumbach et al., 2016; Bergbom et al., 2018; Chrispin 1996; Hosey et al., 

2019; Jiyeon et al., 2020; Jubran et al., 2010; Kaarlola et al., 2004; Malmgren et al., 2021; Milton 

et al., 2019; Milton et al., 2017; Milton et al., 2018; Rosendahl et al., 2019; Schandl et al., 2013; 

Scragg, et al., 2000; Sukantarat et al., 2007; Stoll, et al., 1999; Tian and Miranda, 1994; Warlan et 

al., 2016; Wassenaar et al., 2018). Only a few tools were administered through interview (i.e., in-

person or via telephone by the research staff or health care professionals) (Christie et al, 2006; 

Corner et al., 2012; Corner et al., 2014; Heyland et.al., 2000; Khoudri et al., 2007; Khoudri et al., 

2012; Patrick et al., 1988; Pfoh et.al, 2015; Wang et al., 2019). Most studies used patient-reported 

measures but did not report on how tools were administered (Table 3). 

Feasibility was addressed in a handful of studies (Karanikola et al., 2020; Schandl et al., 

2013; Spies et al., 2019; Warlan et al., 2016). In most cases, the time required to complete the 

questionnaires was not reported (Akerman et al., 2009; Akerman et al., 2012; Baumbach et al., 

2016; Bergbom et al., 2018; Bienvenu et al., 2013; Brown et.al., 2018; Chan et al., 2015; Corner 

et al., 2012; Corner et al., 2014; Da Silveira et al., 2018; Heyland et.al., 2000; Hosey et al., 2019; 

Jubran et al., 2010; Jutte et al., 2015; Kaarlola et al., 2004; Karanikola et al., 2020; Khoudri et al., 

2007; Khoudri et al., 2012; Malmgren et al., 2021; Milton et al., 2017; Milton et al., 2018; Milton 

et al., 2019; Nickel, et al., 2004; Parsons et al., 2018; Patrick et al., 1988; Pfoh et.al  2015; 

Rosendahl et al., 2019; Schandl et al., 2013; Schandl et al., 2014; Scragg et al., 2000; Stoll et al., 

1999; Sukantarat et al., 2007; Tian and Miranda, 1994; Twigg et al., 2008; Warlan et al., 2016; 

Wassenaar et al., 2018; Wintermann et al., 2018). However, from the available data it can be 
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concluded that the shorter the instrument, the less time patients needed to complete them. For 

instance, the PICSQ included 18 items and took less than five minutes to complete (Kang et al., 

2020) and the HABC-M SR, which consist of 27 items to assess PICS, took approximately five 

minutes to complete. Contrastingly, the OMI set, which is the combination of four different tools, 

took 20 minutes for the initial screening and 85-110 minutes for the extended assessment by health 

care professionals (Spies et al., 2019). Similarly, completion of the CAESAR tool required 20 

minutes for family caregivers of patients who died in the ICU to complete (Kentish‑Barnes et al., 

2016). Moreover, there is evidence that use of shorter instruments resulted in higher response rate, 

increased completion, efficiency, and higher data quality. CFQ-14 when compared to CFQ-25 was 

perceived as less burdensome to survivors resulting in increased response rates and efficiency 

(Wassenaar et al., 2018). Similarly, IES-6 when compared with the original IES-R, demonstrated 

improved efficiency, while maintaining adequate measurement properties in screening for PTSD 

symptoms. 

 

Table 3: Description of identified tools 
Author 

& Date 

 

Name  

and  

Focus of 

Tool 

Tool 

Development     

   

Components  

of Tool and Measurement 

 

Tool  

Administrati

on 

Comparison  

with  

Gold  

standard 

Psychometric  

and  

diagnostic  

properties 

Akerman 

et al., 

2009 

 

3-Set 4P  

Questionnaire 

 

PICS: Physical 

and  

psychosocial  

problems 

Questionnaire 

was developed 

from a literature 

review and from 

clinical and 

theoretical 

experiences of 

ICU nurses 

regarding health 

and recovery after 

ICU.  

 

The primary tool 

consists of 53 

items: 16 physical 

Made up of three sets and 

43 items:  

• Physical sets (four 

factors and 11 items): 

1. Body change 

a. Physical 

health  

b. Skin  

c. Swallowing  

d. Muscles  

2. Change in appearance 

a. Appearance  

b. Lost hair  

c. Weight  

3. Physical condition 

a. Physical 

condition  

b. Mobility  

Self-reported 

 

Questionnaire

s sent by 

mail  

12-Item Short Form  

Health Survey  

(SF-12) 

Reliability:  

Internal consistency: 

Cronbach’s alpha (α) (0.70-0.85) 

• Physical set: 0.703 

• Psychosocial set: 0.848 

• Follow-up set: 0.823 

Stability reliability: 

• For the set of physical 

problems, rs>0.5 in 8 of 11 

items.  

• For the set of psychosocial 

problems, rs>0.5 in 19 of 22 

items.  

• For the set of follow-up 

ICU care, rs>0.5 in 2 of 10 

items 
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items, 26 

psychosocial 

items and 11 

follow-up ICU 

care items. 

4. Nutrition 

a. Appetite  

b. Diarré 

• Psychosocial set (five 

factors and 22 items):  

1. Sleep and mood 

a. Wellbeing  

b. Fall a sleep  

c. Nightmares  

d. Back to 

sleep  

e. Anxiety  

f. Tearful  

g. Irritation  

h. Depressed  

2. Memory 

a. Memory  

b. Name  

c. Daily  

d. Concentratio

n  

3. Hallucination 

a. Hallucinatio

n  

b. Discuss  

c. Problem 

4. Avoid 

a. Event 

memory  

b. Avoidance  

c. Avoid places  

d. Alone  

5. Social life 

a. Social life  

b. Harmony  

c. Relation 

• Follow-up set (four 

factors and 10 items): 

1. Help to understand 

a. Work 

problem  

b. Help  

c. Speak  

2. Filling the memory 

gap 

a. Understandi

ng 

b. Memory gap  

c. Conversatio

n  

3. Meaning with ICU 

follow-up 

a. Follow-up  

b. Help/support  

4. Information 

a. Need to 

speak  

b. Information 

 

Items measured through a 

5-point Likert scale based 

Validity:  

Construct validity:  

• Physical problem: Total 

variance 72.9% and factor 

loadings 0.6-0.8  

• Psychosocial problem: 

Total variance 70.9% and 

factor loadings 0.51-0.86  

• Follow-up ICU care: 

Variance 86.6% and factor 

loadings 0.43 and 0.96 

Concurrent validity: 

Good overall correlation 

compared to the SF 12 (rs> 0.5) 

 

Sensitivity: Not reported 

Specificity: Not reported 
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on participant’s level of 

agreement from ‘‘strongly 

agree’’ to ‘‘do not agree at 

all’’ 

 

Akerman 

et al., 

2012 

3-Set 4P 

questionnaire 

PICS: Physical 

and 

psychosocial 

problems 

The questionnaire 

was previously 

developed and 

tested for validity 

and reliability in 

a pilot study.  

 

The previous 

questionnaire was 

modified 

according to 

recommendations 

and was then 

further developed 

and tested. 

Consists of three sections: 

Physical, psychosocial and 

follow-up. Included closed-

ended questions. 

• ‘‘Physical problems’’ 

set included 10 

questions and 3 

factors: 

1. Physical limitations (4 

questions),  

2. Change in appearance 

(4 questions)  

3. Physical condition (2 

questions) 

• ‘‘Psychosocial 

problems’’ set 

included 19 questions 

and 5 factors: 

1. Memory (5 questions),  

2. Mood (6 questions),  

3. Social life (3 

questions),  

4. Avoidance (2 

questions) 

5. Sleep (3 questions)  

• ‘‘Follow-up’’ set 

included 14 questions 

and 4 factors:  

1. Information (5 

questions) 

2. Help in recovery (4 

questions),  

3. Realizing the critical 

illness (3 questions)  

4. Help with problems (2 

questions) 

 

Likert scale measuring 

level of agreement with 

four to five responses from 

‘‘Strongly Agree’’ to ‘‘Do 

not agree at all’’. One 

response option was ‘‘Not 

Relevant’’. 

Self-reported 

 

Questionnaire  

sent 

 by mail 

36-Item Short 

Form  

Health Survey  

(SF-36) 

Reliability:  

Internal consistency: 

Overall Cronbach’s α score > 

0.70. 

• Physical problems: α=0.75  

• Psychosocial problems: α 

=0.84  

• Follow-up: α =0.91 

Stability reliability: 

• The ICC for the Physical 

set (10 questions): three 

poor, three fair, three 

moderate and one strong 

• The ICC for the 

Psychosocial 

set (19 questions): one poor, 

seven fair and 11 moderate. 

• The ICC for the Follow-up 

set (14 questions), six 

strong, seven moderate 

and one fair 

 

Validity:  

Concurrent validity:   

Correlations between 3-Set 4P 

and the SF-36 were significant 

for all 11 questions 

• Spearman’s rs moderate in 

eight questions and weak 

in five questions 

Construct validity: 

• 3 factor Physical set: 

Variance 64.2%  

• 5 factors Psychosocial set: 

Variance 62.6%  

• 4 factors Follow-up set: 

Variance 77.5% 

 

Sensitivity: Not reported 

 

Specificity: Not reported 
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Malmgren 

et al., 

2021 

 Provisional 

questionnaire 

for long-term 

health-related 

quality of life 

and burden of 

disease after 

intensive care  

PICS: Physical, 

cognitive, and 

mental health 

Followed 

recommendations 

of EORTC 

(European 

Organization of 

Research and 

Treatment of 

Cancer) and the 

Division of 

Clinical Cancer 

Epidemiology, 

Gothenburg, 

Sweden to 

develop the 

questionnaire.  

 

Created a 

comprehensive 

list of symptoms 

and issues using 

data saturation, 

and parallel 

process of data 

collection and 

analyses. 

Interviews were 

taken by 

interviewers with 

clinical 

experience and 

domain 

knowledge. 

 

Single interview 

of ICU survivors 

at least six 

months after 

discharge. 

Semi-structured 

technique to 

explore current 

situation, 

symptoms, 

difficulties, 

quality-of-life 

issues, and social 

effects arising at 

any point after 

ICU discharge. 

 

13 domains and 238 

questions: 

1. Cognition (31)  

2. Fatigue (14) 

3.  Physical health (31) 

4. Pain (19)  

5. Psychological health 

(29) 

6. Activities of daily 

living (16)  

7. Sleep (11)  

8. Appetite and Alcohol 

(11) 

9. Sexual Health (14) 

10. Sensory Functions 

(26) 

11. Gastrointestinal 

Functions (7)  

12. Urinary Functions (8)  

13. Work Life (21) 

 

Of the 238 questions, 

• 113 questions on a 6-

point scale 

•  91 questions on a 5-

point scale 

•  Eight questions on a 

4-point scale 

• Two questions on a 3-

point scale 

•  22 questions were 

measured on a 

dichotomous scale 

• Two questions were 

quantitative 

Self-reported 

Sent to 

participants 

Not reported Reliability: Not reported 

Validity:  

Content validity:  

• Questionnaire based 

mainly on issues reported 

by ICU survivors  

• All interviewees were read 

the field notes to ensure 

our proper understanding 

of issues. 

• All questions were tested 

with cognitive interviews 

on additional ICU 

survivors  

 

Sensitivity: Not reported 

Specificity: Not reported 
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Domains and 

issues from 

previous 

interviews, 

literature or other 

scales and 

questionnaires 

were used as 

probes. 

 

Wang et 

al., 2019 

Healthy Aging 

Brain Care-

Monitor Self 

Report (HABC-

M SR) 

PICS: Physical, 

cognitive, and 

mental health 

Validated already 

developed tool in 

ICU survivors 

27 items and three 

subscales: 

1. Cognitive (six 

questions about 

memory, orientation, 

and judgment) 

2. Functional (11 

questions about 

activities of daily 

living) 

3. Psychological (10 

questions about 

depression, psychotic, 

and anxiety 

symptoms) 

 

Rated on the patient’s 

perceived frequency of the 

symptom over the past two 

weeks: 0 = Not at all (0–1 

day), 1 = several days (2–6 

days), 2 = More than half of 

the days (7–11 days), 3 = 

Almost daily (12–14 days) 

Self-reported, 

administered 

in-person by a 

healthcare 

professional 

or 

psychometrist  

Takes as little 

as five 

minutes 

1. For 

cognition:  

Repeatable 

Battery for 

the 

Assessment 

of 

Neuropsych

ological 

Status 

(RBANS), 

Consortium 

to Establish 

a Registry 

for 

Alzheimer’s 

Disease 

Neuropsych

ological 

Battery 

(CERAD-

NB) 

2. For 

psychologic

al 

symptoms: 

Geriatric 

Depression 

Scale-30 

(GDS-30), 

Patient 

Health 

Questionnair

e-9 (PHQ-9), 

Post-

Traumatic 

Symptom 

Scale 

(PTSS-10) 

Reliability:  

• Overall internal 

consistency: Cronbach’s α 

=0.83-0.92 

• The inter-scale correlation 

between all the subscales: 

α =0.61–0.70 

 

Validity:  

Construct validity: 

• The psychological 

subscale had the strongest 

correlations with PHQ-9 

(Spearman correlation 

coefficient 0.73), GDS-30 

(Spearman correlation 

coefficient 0.74), and 

PTSS-10 (Spearman 

correlation coefficient 

0.68).  

• The cognitive subscale 

strongly correlated with 

only the delayed memory 

measure of the CERAD-

NB (Spearman correlation 

coefficient −0.51) and no 

correlation with any of the 

measures on the RBANS. 

• The functional subscale 

correlated with the PSMS 

(Spearman correlation 

coefficient −0.26). 

 

Sensitivity: Not reported 

Specificity: Not reported 
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3. For 

physical 

functioning: 

Physical 

Self-

Maintenance 

Scale 

(PSMS)  

Spies et 

al., 2019 

OMI set 

PICS: Physical, 

cognitive, and 

mental health 

Based on recent 

evidence on 

outcomes in ICU 

survivors, a 

preliminary OMI 

set was chosen 

and discussed in 

the consensus 

meetings. 

Predefined 

selection criteria 

were: (1) Free-of-

charge, non-

commercial 

application; (2) 

Time for 

completion of the 

set not exceeding 

20–30 min in 

total; (3) 

Potentially 

administrable by 

a variety of 

clinical 

practitioners; (4) 

Validated 

measurement 

properties in 

clinical patient 

populations, 

including adults 

of all age groups; 

(5) Existence of a 

validated German 

version. 

 

14 participants 

from nine 

stakeholder 

groups 

participated in the 

first and second 

consensus 

OMI set used in two-step 

process 

 

Step 1 PICS Screening:  

1. Mental health:  

• Patient Health 

Questionnaire-4 

(PHQ-4)) 

2. Cognition: 

• MiniCog, Animal 

Naming  

3. Physical function: 

• Timed Up-and-

Go (TUG) 

•  Handgrip 

strength 

4. Health-related quality 

of life: 

• EQ-5D-5L  

 

Step 2 PICS Extended 

assessment:  

1. Mental health:  

• Patient Health 

Questionnaire-8 

(PHQ-8) 

• Generalized 

Anxiety Disorder 

Scale-7 (GAD-7) 

• Impact of Event 

Scale – revised 

(IES-R) 

2. Cognition: 

• Repeatable 

Battery for the 

Assessment of 

Neuropsychologi

cal Status 

(RBANS) 

• Trail Making Test 

(TMT)  

3. Physical function: 

• 2-Minute Walk 

Test (2-MWT) 

• Handgrip strength 

•  Short Physical 

Performance 

Battery (SPPB) 

4. Health-related quality 

of life: 

Step 1 PICS 

Screening 

OMI set:  

Self-reported 

and 

administered 

by a 

healthcare 

professional 

after a short 

instruction. 

This step took 

20 minutes to 

complete. 

Step 2 PICS 

Extended 

assessment 

OMI set: 

Self-reported 

and 

administered 

by a 

healthcare 

professional 

familiar with 

PICS patients. 

This step took 

85 to 110 

minutes to 

complete. 

Not reported Reliability:  Not reported 

Validity:  Not reported   

Sensitivity: Not reported 

Specificity: Not reported 
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meeting. Final 

OMI set was 

made by a core 

group of six 

clinical 

researchers.  

• EQ-5D-5L 

• 12-Item WHO 

Disability 

Assessment 

Schedule 

(WHODAS 2.0) 

Jeong et 

al., 2019 

Post-Intensive 

Care Syndrome 

Questionnaire 

(PICSQ) 

PICS: Physical, 

cognitive, and 

mental health 

Generated 

through relevant 

literature reviews, 

qualitative 

interviews among 

survivors, and 

multiple rounds 

of content 

validity 

evaluations by 

experts 

PICSQ included three 

factors and 18 items: 

1. Mental (6 items)   

2. Cognitive (6 items) 

3. Physical (6 items) 

 

Four-point Likert scale: 0 

(Never), 1 (Sometimes), 2 

(Most often), or 3 (Always) 

Self-reported 

How tools 

were 

administered 

or distributed 

was not 

reported 

< 5 minutes to 

complete  

Japan Frailty 

Scale (JFS)  

SF-36 

Reliability:  

• Overall internal 

consistency: Cronbach’s α 

= 0.93. 

• Internal consistency of 

each ‘subfactor’:  α for the 

mental subfactor = 0.87; 

for the cognitive subfactor 

= 0.90, and physical 

subfactor = 0.84 

• Test-retest reliability for 

each factor between the 

first and second measures 

were r = 0.82-0.88 (p < 

.001) and the correlation 

between the two total 

scores was r = 0.90 (p < 

.001) 

 

Validity:  

Construct validity: 

• The variance of the 

PICSQ items selected 

through exploratory factor 

analysis = 64.0% 

Convergent validity:  

• Standardized factor 

loading>0.50 

Discriminant validity: 

• Met the criteria that the 

value of ‘‘r ± 2 × standard 

deviation” between factors 

should not include 1 

Criterion validity: 

• The correlation between 

PICSQ and JFS was 

r=0.73 (p < .001).  

• The correlation between 

PICSQ and SF-36 was r = 

-0.38 (p < .001) for PCS 

and r = -0.51 (p < .001) for 

MCS 

 

Sensitivity: Not reported 

Specificity: Not reported 

Kang et 

al., 2020 

Post-Intensive 

Care Syndrome 

Questionnaire 

(PICSQ) 

Relevant nurses 

and physicians 

evaluated the tool 

in the present 

study 

PICSQ included three 

factors and 18 items: 

1. Mental (6 items)   

2. Cognitive (6 items) 

3. Physical (6 items) 

Self-reported 

Distributed to 

participants 

Not reported Reliability:  

• Overall internal 

consistency: Cronbach’s α 

= 0.92  

 

Validity: Not reported 



114 
 

PICS: Physical, 

cognitive, and 

mental health 

  

Rated using 4-point Likert 

scale (0 = never, 4 = 

always) 

Approximatel

y 5 minutes to 

complete 

 

Sensitivity:  

• Based on the optimal cut-

off values determined by 

the authors (23.00 for the 

raw score and 23.73 for 

weighted score, with 

AUCs of .933 and .929, 

respectively) = 85.5% 

 

Specificity:  

• At 23.00 and 23.73 

points=80.9 and81.5% 

respectively 

Bergbom 

et al., 

2018 

Recovery After 

INtensive Care 

(RAIN) 

PICS: Physical, 

cognitive, and 

mental health 

30 items were 

constructed by 

the authors based 

on: 

1. Previous 

research on 

patients’ 

recovery 

following 

ICU care  

2. Patient 

interviews 

3.  Thoughts 

and ideas 

about 

integration, 

health, and 

recovery 

 

Further evaluated 

and analyzed by 

independent 

expert group 

consisting of four 

faculty members 

and pilot tested 

on eight ICU 

survivors which 

resulted in 36 

questions for this 

tool 

 

20 items and six factors: 

1. Forward looking (4 

items) 

2. Supporting relations (4 

items) 

3. Existential 

ruminations (4 items) 

4. Revaluation of life (3 

items) 

5. Physical and mental 

strength (3 items) 

6. Need of social support 

(2 items) 

 

The tool placed an 

emphasis on spiritual and 

existential thoughts as a 

focus. 

5-point Likert scale ranging 

from 1-No/Never to 5-Yes/ 

Very Much/Often. 

Self-reported 

Sent via mail 

Not reported Reliability: 

Internal item consistency: 

• Cronbach’s α for all scales 

ranged from 0.75-0.90  

 

Validity:  

Content validity index (CVI) 

was acceptable 

Construct validity: 

• 75% variance 

• Eigen value>1 

Convergent validity  

• item-scale correlations > 

0.40 (mean value 

range=0.57-0.78)  

Discriminant validity:  

• Item-scale discriminant 

validity was satisfactory 

 

Sensitivity: Not reported 

 

Specificity: Not reported 

Chrispin, 

1996 

36-Item Short 

Form (SF-36) 

Health-related 

Quality of life 

Used already 

developed SF-36 

to examine 

whether it could 

be answered by 

patients at 

discharge from 

the ICU and to 

Eight dimensions and 36 

questions: 

1. Physical Functioning 

(10) 

2. Role Physical (4)  

3. Bodily Pain (2) 

4. General Health (5) 

5. Vitality (4) 

6. Social Functioning (2) 

7. Role Emotional (3) 

Self-reported 

and 

administered 

by trained 

nursing staff. 

The 

questionnaire 

took 15-20 

Not reported Reliability:  

Internal consistency: 

• Cronbach’s α >0.85 for all 

components (except 

mental health 0.77)  

• Correlation coefficient 

among items: 

1. Physical Functioning: 

0.55-0.81 
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measure the 

reliability and 

validity of their 

replies. 

8. Mental Health (5) 

 

minutes to 

complete. 

2. Role Physical: 0.84-

0.91  

3. Bodily Pain: 0.95 

4. General Health: 0.12-

0.77 

5. Vitality: 0.74-0.82 

6. Social Functioning: 

0.77 

7. Role Emotional: 

0.71-0.85 

8. Mental Health: 0.57-

0.72 

Reliability coefficient: >0.75 

 

Validity:  

Construct validity: 

• Significant difference in 

the distribution of scores 

due to age (F =6:29, p < 

0:01), sex (F =9:20, p < 

0:01) and interaction 

between age and sex (F 

=5:20, p < 0:01) 

Content validity was good as 

suggested by wide range of 

scores in six out of the eight 

dimensions 

 

Sensitivity: Not reported 

  

Specificity: Not reported 

Tian and 

Miranda, 

1994 

Sickness Impact 

Profile (SIP) 

Health-related 

Quality of life 

Not reported 12 categories and 136 

questions: 

1. Ambulation (number 

of questions) 

2. Mobility  

3. Body Care 

4. Social Interactions 

5. Alertness Behavior 

6. Emotional Behavior 

7. Communication 

8. Sleep and Rest 

9. Eating 

10. Work 

11. Home Management 

12. Recreation and 

Pastimes 

 

Each of the 136 questions is 

an objective statement with 

scale values and can be 

answered as: Yes/No/Does 

not apply. 

 

Self-reported 

and self-

administered 

Mailed to the 

patients 

mailed to the 

patients 

Not reported Reliability: Not reported 

  

Validity:  

• Factor-loadings >0.46 

• Factor analysis has shown 

that the SIP structure in 

patients after intensive 

care is like that described 

in the original paper 

 

Sensitivity: Not reported 

 

Specificity: Not reported 
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Khoudri 

et al., 

2007 

Arabic version 

of Short Form-

36 (SF-36) 

Health-related 

Quality of life 

Used the already 

validated Arabic 

version of the SF-

36 in ICU 

survivors 

Eight dimensions and 36 

questions: 

1. Physical Functioning 

(10) 

2. Role Physical (4)  

3. Bodily Pain (2) 

4. General Health (5) 

5. Vitality (4) 

6. Social Functioning (2) 

7. Role Emotional (3) 

8. Mental Health (5) 

 

Self-reported 

84 (58%) 

participants 

were 

interviewed in 

consultation 

and 61 (42%) 

participants 

were 

interviewed 

by telephone 

by the same 

interviewer 

Not reported Reliability:  

Internal consistency 

• α >0.70 

Test–retest reliability: 

• Intraclass correlation 

coefficient >0.40  

 

Validity:  

• Multitrait scaling analysis 

confirmed discriminant 

validity 

• Known-groups 

comparison to test for 

hypothesized differences 

about gender, age, and 

comorbidity confirmed 

construct validity 

 

Sensitivity: Not reported 

 

Specificity: Not reported 

 

Khoudri 

et al., 

2012 

Arabic version 

of the EuroQol 5 

Dimensions 

(EQ-5D) 

Health-related 

Quality of life 

Translated the 

United Arab 

Emirates Arabic 

version using 

EuroQol group 

guidelines and 

input by an 

experienced 

consultant who is 

a native 

speaker of 

Moroccan Arabic 

and fluent in 

English 

 

“Usual activities” 

was changed 

to “Daily 

activities”. 

Prayer” was 

added to the 

Leisure 

dimension. 

“Walking” was 

added to the 

Mobility 

dimension. 

“Discomfort” was 

changed to “Not 

to Feel 

Two Sections: 

First Section: “self-

classifier” covers five 

dimensions: Mobility, self-

care, usual activities, 

pain/discomfort, 

anxiety/depression.  

 

Resposes ranged from “No 

problems”, “Moderate 

problems”, or “Extreme 

problems”. 

 

Second Section: Visual 

analogue scale comprised 

of a 20 cm ‘thermometer’, 

with 100 representing ‘best 

imaginable health state’ and 

0 representing worst 

imaginable health state. 

Self-reported 

84 (58%) 

were 

interviewed in 

consultation 

and 61 (42%) 

were 

Interviewed 

by telephone 

and by the 

same 

interviewer 

SF-36 Reliability:  

Intraclass correlation 

coefficient: 

• EQ-VAS = 0.92 

• EQ-5D index = 0.95 

Kappa statistic (EQ-5D self-

classifier):  

• Mobility = 0.73 

• Self-care = 0.49 

• Usual activities = 0.66 

• Pain/discomfort = 0.92 

• Anxiety/depression = 0.72 

 

Validity:  

Criterion validity: 

• Spearman correlation 

coefficients between EQ-

5D index and SF-36 

ranged between 0.53-0.79. 

• Pearson correlation 

coefficients between EQ-

VAS and SF-36 ranged 

between 0.42-0.62. 

 

Construct validity of the EQ-

5D was confirmed since 

differences in EQ-5D index and 

EQ-VAS scores were found 

between groups of patients 

 

Sensitivity: Not reported 
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Good Physically” 

to account the 

socio-cultural 

context 

and Moroccan 

day-life. 

 

Tested on five 

respondents 

irrelevant to 

healthcare 

professions and 

the report was 

sent to the 

EuroQol 

Group business 

management to 

finalize the 

Arabic version of 

the EQ-5D for 

Morocco. 

 

Specificity: Not reported 

Heyland 

et al., 

2000 

Short Form-36 

(SF-36) 

Health-related 

Quality of life 

Validated already 

developed SF-36 

in sepsis 

survivors 

Eight dimensions and 36 

questions: 

9. Physical Functioning 

(10) 

10. Role Physical (4)  

11. Bodily Pain (2) 

12. General Health (5) 

13. Vitality (4) 

14. Social Functioning (2) 

15. Role Emotional (3) 

16. Mental Health (5) 

 

Self-reported 

via telephone 

administration 

Patrick’s 

Perceived Quality 

of Life Scale 

(PQOL) 

Reliability:  

Test-Retest Reliability: 

Intraclass correlation 

coefficient >=0.75 for both 

summary scales  

ICC for SF-36 domain: 

• Physical functioning 

= 0.56 

• Role physical = 0.88 

• Bodily pain = 0.81 

• General health = 0.58 

• Vitality = 0.58 

• Social functioning = 

0.56 

• Role emotional = 

0.96 

• Mental health = 0.86 

Internal Consistency 

Reliability: 

• Cronbach’s α >0.70 for 

both summary scales and 

for seven of the eight 

domains of the SF-36 

 

Validity:  

Construct validity: 

• Significant correlations 

between the MCS and 

PQOL scores and the PCS 

and PQOL scores. Pearson 

correlation coefficient 
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• 0.56 and 0.45 respectively. 

 

Sensitivity: Not reported 

 

Specificity: Not reported 

 

Patrick et 

al., 1988 

Patrick’s 

Perceived 

Quality of Life 

Scale (PQOL) 

Health-related 

Quality of life 

The PQOL scale 

was developed 

based upon 

circumscribed 

areas that 

encompass those 

fundamental 

needs that define 

the quality of an 

individual's life: 

physical, 

psychological, 

social, activity, 

material, and 

structural. 

11 items describing 

fundamental needs of daily 

living: 

1. The health of your 

body (HEALTH) 

2. Your ability to think 

and remember 

(THINKING) 

3.  How happy you are 

(HAPPINESS) 

4. How much you see 

your family and 

friends (FAMILY) 

5. The help you get from 

family and friends 

(HELP) 

6. Your contribution to 

the community 

(COMMUNITY) 

7.  Your activities 

outside work 

(LEISURE) 

8. How your income 

meets your needs 

(INCOME) 

9. How respected you are 

by others (RESPECT) 

10.  The meaning and 

purpose of your life 

(MEANING) 

11.  With working/not 

working/retirement 

(WORK) 

 

Participants rated their level 

of satisfaction on a scale 

from 0 to 100 (higher 

scores indicate greater 

satisfaction) (WORK) 

Self-reported 

via in-person 

interview 

Sickness Impact 

Profile (SIP) 

Psychological 

General Well-

Being Schedule 

(PGWB) 

Reliability:  

Internal consistency: 

• α = 0.88 

 

Validity:  

Construct validity: 

• Low to moderate 

correlation between 

perceived life quality and 

other health status 

domains.  

• PQOL was more closely 

related to affective status 

(PGWB) than to 

behavioral dysfunction 

(SIP). 

 

Sensitivity: Not reported 

 

Specificity: Not reported 

Kaarlola 

et al., 

2004 

EQ-5D and 

RAND 

Health-related 

Quality of life 

Compared 

validated Finnish 

versions of the 

EQ-5D and the 

RAND-36 

questionnaires. 

EQ-5D:  

Five dimensions measured 

using a 20-cm vertical 

visual analogue scale (EQ-

VAS) and rated from “0” 

(worst imaginable health 

state) to “100” (best 

imaginable 

health state). The 

dimensions included 

mobility, self-care, usual 

Self-reported 

Mailed to the 

survivors 

Not reported Reliability: Not reported 

 

Validity:  

Construct validity: 

• Individual and summary 

elements of the EQ-5D 

and the RAND-36 

correlated strongly. 

• Respondents with low EQ-

sum indices tended to 

have very low scores on 

Physical and Emotional 
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activities, 

anxiety/depression, and 

bodily pain. 

Each dimension has three 

possible options:  

1 = no problem  

2 = moderate problem 

3 = severe problem 

 

RAND  

Eight domains:  

1. Physical Functioning  

2. physical Role 

Limitations 

3. Emotional Role 

Limitations 

4. Vitality  

5. Mental Health  

6. Social Functioning  

7. Painlessness 

8. General Health  

 

Role Limitation of the 

RAND-36. 

• Discriminatory power of 

the EQ-5D was weaker, 

especially with Mobility, 

Self-Care, and lower QOL 

values due to the ceiling 

effect. 

 

Sensitivity: Not reported 

 

Specificity: Not reported 

Wassenaar 

et al., 2018 

 

 

 

 

 

 

 

 

14-item Cognitive Failure 

Questionnaire  

(CFQ-14) 

 

Cognitive 

impairment 

Abbreviated 

version of the 

CFQ-25  

 

Used a linear 

regression model 

to select out the 

optimal subset of 

CFQ items. 

Criteria to 

determine the 

optimal model for 

the abbreviated 

CFQ were a 

minimal number 

of CFQ items 

with the 

maximum R2 

possible and 

proportional 

coverage of the 

items on the 

dimensions: 

memory, 

distractibility, 

social blunders, 

and names. 

 

Four Components: 

1. Memory (4 questions)  

2. Distractibility (5 

questions)  

3. Social blunders (4 

questions) 

4. Names (1 question) 

Table 1:  

Measurement: 

Five-point Likert scale 

ranging from “Never” (0) to 

“Very Often” (4) 

 

Self-reported 25-item Cognitive  

Failure 

Questionnaire 

(CFQ-25) 

Reliability:  

• Pearson’s correlation  

between CFQ-14 and the  

CFQ-25 =0.986 

 

Validity:  

• Bland-Altman plot shows  

agreement among CSQ-25  

and CSQ-14 

• Variance=>98% compared  

with the original 25-item  

CFQ  

 

Sensitivity: Not reported 

 

Specificity: Not reported 
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Pfoh et al  

2015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

MMSE 26-item 

Version 

 

Cognitive 

 impairment 

Used already 

developed 26 

item MMSE 

(Telephone 

version) 

5 cognitive domains:  

1. Orientation to time 

and place  

2. Registration of three 

words 

3. Attention: backward 

spelling of ‘WORLD’ 

4. Memory: recall of 

three words 

5. Language: naming, 

repetition and 

following a three-stage 

command 

 

 

Administered  

via telephone/ 

in  

person by  

research  

assistants who  

underwent 

detailed 

training,  

Neuropsychologica

l  

test battery 

ALTOS (at 6 and 12 months) 

Inter-rater Reliability (Kappa 

 score): 0.19 and 0.34  

Overall agreement: 67% and 

80%  

AUROC curve: 0.66 and 0.76  

Sensitivity: 24%, 30%  

Specificity: 93%, 97%  

Positive predictive value: 67%  

and 76%  

Negative predictive values: 

67% and 81%  

 

ABC trial (at discharge, 3 

months, and 12 months) 

Inter-rater Reliability, Kappa 

score: 0.09, 0.10 and 0.12  

Overall agreement: 42%, 38% 

and 42% 

Sensitivity =37%, 22% and 

19%  

Specificity: 100%  

Positive predictive value: 100%  

Negative predictive values: 

13%, 25% and 33%  

 

Brown et 

al. 

2018 

 

MoCA 

 

Cognitive 

impairment 

Used already 

developed MoCA 

Not reported In-person by  

trained research  

coordinators 

Neuropsychologi

cal  

test battery 

For threshold 25 

Inter-rater reliability,  

• Concordance correlation 

coefficient (CCC): 0.34 

• K score:  0.37 and 0.32 for 

3 and 6 months 

 

Validity  

• Cognitive domain scores 

of  

neuropsychological testing  

and MoCA were 

moderately 

 correlated, r=0.34-0.62. 

 

Sensitivity: 92% and 71% for 3 

and 6 months 

 

Specificit: =47% and 62% for 3 

and 6 months 

 

For threshold 24 

Inter-rater reliability, CCC: 

0.41 

Sensitivity: 77% and 59% 
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Specificity: 71% and 77% 

 

Christie et 

al, 

2006 

Telephone 

battery 

 

Cognitive 

impairment 

 

 

Battery of tests 

derived from 

standardized 

assessment tools, 

created with the 

help of 

interdisciplinary 

team of 

researchers 

including 

specialists in 

rehabilitation 

medicine, 

psychometrics, 

brain injury, 

ARDS, and 

neuropsychology   

6 domains: 

1. Orientation 

2. Attention 

3. Working memory 

(concentration) 

4. Memory 

5. Reasoning (Abstract 

and practical) 

6. Executive functions 

Telephone 

interview 

by 1 of 2 

research 

personnel, 

both 

trained in 

cognitive test 

administration 

 

20 to 30 

 minutes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comparing  

between 

In-person and  

telephone  

 

Reliability: 

Interclass Reliability (Pearson  

correlation) 

• WMS-III (Digital span) 

=0.37 

• Controlled oral word  

association=0.60 

• WAIS-III 

(similarities)=0.61 

• WMS-III (Logical 

memory I) = 

0.45 

 

Validity: 

Construct validity in the  

Derivation Population 

Convergence: 

• Significant association 

between cognitive 

impairment detected by 

the telephone battery and 

Mental Health Summary 

Score of the SF-36, 

P=0.08 

• Significant association 

between cognitive 

impairment detected by 

the telephone battery and 

SIP psychosocial 

summary, P=>0.001 

Divergent: 

• No association between 

cognitive impairment 

detected by the telephone 

battery and SF-36 Physical 

Summary Score, P=0.3646 

• No association between  

Cognitive impairment  

detected by the telephone 

battery and SIP physical 

summary score, P= 0.25 

 

Convergent validity in the 

external 

validation population 

• Telephone tests showed 

good correlation with in-

face interviews (except for 

the Hayling Sentence 

Completion Test and the 

WMS-III Letter-Number 

Sequencing Test) 

 

Sensitivity: Not reported 
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Specificity: Not reported 

Baumbac

h et al., 

2016 

 

 

 

 

 

 

 

German version  

of FACT-Cog  

(FACT-Cog 

adapted) 

 

Cognitive 

impairment 

Adapted version 

of the English 

FACT-Cog 

(FACT-Cog 

adapted) 

 

Steps: 

2 independent 

translators 

provided a first 

German version 

of the items. 

 

A revised 

German version 

was composed 

based on the 

judgments of one 

trained 

neuropsychologis

t and one trained 

psychologist. 

 

Final 

questionnaire 

composed 

through back 

translation and 

comparison with 

the original 

version with the 

help of a trained 

linguist. 

Questionnaire comprises 

 4 subscales and 37 items 

1. Perceived Cognitive 

 Impairments (PCI, 20 

 items)  

2. Comments from  

Others (CFO, 4 items) 

3. Perceived Cognitive  

Abilities (PCA,9 

items) 

4. Interference with 

 Quality of Life (IQL, 

 4 items) 

Table 1: 

Measurement: 

For PCI and CFO items,  

5-point Likert scale (0 

“never”, 4 = “several times 

a day”). 

PCA and IQL items,  

5-point Likert scale (0 = 

“not at all”, 4 = “very 

much”). 

Self-reporting 

 

Contacted via 

mail 

Informant  

questionnaire on  

cognitive 

decline in elderly 

 (IQCODE) 

Reliability: 

Cronbach’s α, 

o PCI=0.954 

o CFO=0.763 

o PCA=0.941 

o IQL=0.944 

 

Validity:  

• Spearman rank correlation 

coefficients between the 

subscales and IQCODE 

scores: 

PCI=0.269 

CFO=0.125 

PCA=0.186 

IQL=0.169 

• Item-convergent validity, 

PCI=100% 

CFO=100% 

PCA=1000% 

IQL=100% 

• Item-discriminant validity, 

PCI=95% 

CFO=100% 

PCA=1000% 

IQL=100% 

 

Sensitivity: Not reported 

 

Specificity: Not reported 

Chan et 

al., 2015 

 

 

 

 

 

 

6-Min Walk 

Distance 

 (6MWD)  

 

Functional status 

 

 

Used already 

developed 

6MWD  

Elements of this tool  

included: 

- 4-m timed walking speed 

- Manual muscle testing 

- Spirometry 

Patient-reported 

but unclear  

about how tool  

was 

administered.  

 

36-item short form  

(SF-36): PF 

domain  

and MH domain 

 

Euro-QOL (EQ-

5D): 

Mobility and 

Anxiety 

 Domain 

 

HADS Anxiety 

 symptoms 

 

Reliability: Not reported 

 

Validity:  

Convergent validity: 

• physical health outcomes 

strongly correlated 

(r>0.40) with 6MWD 

Discriminant validity: 

• weak relationships 

(r<0.30) between mental 

health outcomes and 

6MWD 

Predictive validity:  

• 3-5% (future mortality, 

rehospitalization, alive-at-

home status, return to 
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IES-R PTSD  

Symptoms 

normal activity, and 

HRQL) 

 

Responsiveness:  

• Positive SF-36 PF domain 

changes between 3 and 6 

months were associated 

with 6MWD increases of 

65 (95% CI, 46-83) m 

compared with 26 (95% 

CI, 9-42) m for the no-

change group and 29 (95% 

CI, 53 to 5) m for the 

negative change group 

 

Minimal important difference 

(MID)= 20-30m 

 

Sensitivity: Not reported 

 

Specificity: Not reported 

 Da 

Silveira et 

al., 2018 

Barthel Index 

Katz Index 

 

Functional status 

 

Applied already 

developed tools 

Barthel Index 

- 10 ADLs  

-Feeding, bathing self, 

personal hygiene, dressing,  

bowel control, bladder 

control,  

toilet, chair/bed transfer, 

ambulation, stair climbing 

-scored based on  

level of assistance required 

by patient the lower the  

value, the more dependent 

 the patient 

Katz Index 

-6 ADLs 

-bathing, dressing, toileting, 

transferring, continence, and  

feeding 

- Utilizes a 3-point  

 

Likert scale (1- need for non-

human assistance,  2-need for 

human assistance, 3- 

complete dependence) 

Self-reported 

 

Interviewed by  

a single 

researcher 

Compared BI and 

KI 

Reliability: 

relative variation, 

• BI: 0.44 (0.11–0.67)  

• KI: 0.55 (0.30–0.80) 

 

Validity: 

fair correspondence between 

the  

original scores and the scores  

calculated by the IRT analysis 

• correlation (pre-ICU 

scores) 

= 0.59 and -0.73 for the BI  

and KI, respectively. 

• correlation (post-ICU 

scores)  

= 0.95 and -0.94 for the BI  

and KI, respectively. 

 

Corner et 

al., 2014 

Chelsea Critical 

Care  

Physical 

Assessment  

tool (CPAx) 

 

functional status 

Used already 

developed CPAx 

tool 

Tool measures 10 

components of physical 

function: 

1. respiratory function,  

2. cough,  

3. bed mobility, 

4.  supine to sitting on 

the edge of the bed,  

Administered by 

trained ICU  

physiotherapists  

 

Average of 2 

minutes to  

complete 

Not reported Reliability: Good interrater 

reliability in previous studies, 

according to authors 

 

Validity: Evidence of good 

construct validity 
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 5. dynamic sitting,  

6. sit to stand,  

7. standing balance,  

8. transferring from bed 

to chair,  

9. stepping, and  

10. grip strength 

 

graded on a 6-point 

Guttman Scale, from 

complete dependence to 

independence (0 to 5) 

0.8% ceiling effect and a 3.2% 

floor effect  

 

Sensitivity: Not reported 

 

Specificity: Not reported 

 

Corner et 

al., 2012 

Chelsea Critical 

Care  

Physical 

Assessment 

 tool (CPAx) 

 

 

functional status 

 

Developed by 

using classic test 

theory through an 

iterative process 

including content 

validity 

questionnaires, an 

expert focus 

group, service-

user feedback, 

and an extensive 

pilot study on a 

cohort of 33 ICU 

patients. 

10 components of physical 

function:  

1. respiratory function, 

2. cough,  

3. bed mobility,  

4. supine to sitting on the 

edge of the bed,  

5. dynamic sitting,  

6. sit to stand,  

7. standing balance,  

8. transferring from bed 

to chair,  

9. stepping, and  

10. grip strength 

 

graded on a 6-point 

Guttman Scale, from 

complete dependence to 

independence (0 to 5) 

Administered 

by 

physiotherapi

sts  

 

SF-36 

SOFA 

Peak cough flow 

AusTOMs 

MRC 

GCS 

Bloomsbury 

 sedation scale  

Reliability:  

Internal consistency, 

Cronbach’s α = 0.798  

Inter-rater reliability, κ = 

0.988 (95% confidence interval 

0.791 to 1.000)  

 

Validity: 

 Content validity indices CVI 

of 1.00 (P < 0.05). 

Construct validity: Spearman’s 

rank correlation coefficient 

between CPAx and: 

• Peak cough flow, r=0.633 

• MRC, r= 0.650 

• SOFA, r=−0.683 

• GCS, r= 0.764 

• Bloomsbury sedation 

scale, r=0.420 

• SF-36 (physical 

component) and pre-

admission CPAx score, r= 

0.720 

• SF-36 (physical 

component) and discharge 

CPAx score, r= 0.843 

• mental component of the 

SF-36, r = 0.024 

• AusTOMs MSK score 

(activity), r=0.735  

• AusTOMs MSK score 

impairment, r=0.763  

• AusTOMs BPC score 

(activity), r= 0.903  

• AusTOMs BPC score 

(impairment), r= 0.874 

Sensitivity: Not reported 

 

Specificity: Not reported 
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Schandl, 

2014 

The predictive  

screening  

instrument 

 

functional status 

23 potential 

predictors were 

selected through a 

literature review 

and clinician 

feedback (e.g., 

ICU physicians, 

nurses, 

physiotherapist, 

occupational 

therapists, 

psychologists).  

 

Finally, the 

potential 

predictors and 

adverse outcome 

were evaluated 

through logistic 

regression model.  

 

4 predictors: 

1. low educational level 

2. impaired core stability  

3. fractures  

4. ICU stay >2 days. 

Total risk calculated based 

on the presence of each risk 

factor at ICU discharge. For 

presence of every risk 

predetermined score is 

added.  

Predetermined Scores: 

1. Education level 

elementary school= 57 

2. Reduced core 

stability=45 

3. Fractures= 45 

4. ICU length of stay > 2 

days=30 

Assessed by 

clinicians 

2 Different ADL  

scales were used to 

assess functional  

status 

- Pre- ICU: 

Katz ADL index 

- Post- ICU: 

 ADL staircase 

Reliability: interrater 

agreement was above 0.9 

 

Validity: Fair predictive 

validity  

AUC= 0.82 and the 1,000 

bootstrap cross validated AUC 

was 0.80 (95% CI 0.69 to 0.90) 

 

Sensitivity: Not explicitly 

reported 

 

Specificity: Not explicitly 

reported 

Winterma

nn et al., 

2018 

Multidimension

al 

 Fatigue 

Inventory 

 (MFI-20) 

 

functional 

status 

Used already 

developed tool 

5 sub-scales with 20-item 

to measure of fatigue 

5 sub-scales: 

1. general fatigue (GF) 

2. physical fatigue (PF) 

3. mental fatigue (MF) 

4. reduced motivation 

(RM) 

5.  reduced activity (RA) 

 

5-point Likert scale (range 

1- “yes, that is true” to 5- 

“no, that is not true”) 

self-report 

 

Telephone 

interview 

 

 trained study 

nurse 

 

-Euro-Quality of 

Life  

(EQ-5D-3 L) 

-Structured 

Clinical 

Interview for the  

Diagnostic and 

Statistical 

 Manual of 

mental  

disorders DSM-

IV  

(SCID-I) 

 

Reliability: 

Internal consistency, 

• Cronbach’s α = .91 

• Pearson item subscale 

correlation coefficient 

ranged from 0.11 to 0.58 

 

Validity:  

• composite reliability (CR) 

was appropriate (CR > .7) 

for all MFI subscales at 

both time points. 

• Significant correlation 

between the MFI-total and 

EQ-5D-3 L at both 3 

months and 6 months 

(range: - 65 to -66). 

• Significant correlations 

between the MFI-total and 

SCID-I (range: .27–.37) 

• Floor effects, 26.5% had 

the lowest possible test 

score at 3 months, and 

20.9% at 6 months  

 

Sensitivity: Not reported 

 

Specificity: Not reported 

Milton et 

al.,2019 

ICU discharge  

screening tool for  

prediction of new- 

16 potential 

predictors were 

selected using a 

5 elements  

1. supine to sitting on the 

edge of the bed 

Self-reported 

 

RAND-36 

(physical 

component) 

Reliability:  

Interrater reliability  
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onset physical  

disability (The  

screening 

method) 

 

functional status 

literature search 

and “expert 

consensus 

discussion”.  

 

Further, 

associations 

between risk 

factors and the 

primary outcome 

were investigated 

with univariable 

logistic 

regression 

analysis. Physical 

status at ICU 

discharge was the 

only predictor 

associated after 

multivariable 

analysis with 

backward 

elimination. 

  

2.  cough 

3. moving within the bed 

4. dynamic sitting,  

5. respiratory function 

delivered to 

participants 

through mail 

BI 

CPAx 

• moderate for cough, 

supine to sitting and 

moving within the bed, 

• substantial for dynamic 

sitting,  

• almost perfect for 

respiratory function 

 

Validity:  

AUC=0.68 (95% CI 0.67-0.68). 

 

Sensitivity: 73% 

 

Specificity:  60% 

 

Positive predictive value =0.32 

(95% CI 0.25-0.40) 

 

Negative predictive value 

=0.88 (95% CI 0.83-0.91), 

 

 

 

Sukantara

t et al., 

2007 

 

 

Depression,  

Anxiety, and  

Stress scale  

(DASS) 

 

psychological  

impairment 

Used already 

developed tool 

42 questions in total, 14 for 

each if 3 subscales: 

1. depression 

2. anxiety  

3. stress 

 

Each question is scored 

from 0 (‘does not apply to 

me at all’) to 3 (‘applies to 

me very much, or most of 

the time’). 

Self-report HADS Reliability: 

internal consistency for each  

DASS subscale, Cronbach’s α = 

0.92 – 0.95 

 

Validity: 

 Criterion validity: 

• Strong correlation 

between HADS and DASS  

for anxiety (r = 0.88),  

and depression (r = 0.93)  

 

Sensitivity: Not reported 

 

Specificity: Not reported 

 

Jutte et 

al., 2015 

Hospital 

Anxiety and 

Depression scale 

(HADS) 

 

psychological  

impairment 

Used already 

developed HADS 

tool 

14 items from 2 subscales: 

1. Anxiety:  

i. Tense/Wound up

  

ii. Frightened 

feeling 

iii. Worrying 

thoughts 

iv. Feel relaxed 

v. Butterflies in 

stomach 

vi. Feel restless 

 

research 

assistants 

EQ-5D-3L 

SF-36 

Reliability:  

Internal consistency,  

• HADS-A, Cronbach’s α = 

.79  

• HADS-D, Cronbach’s α = 

.70 

 

Validity:  

• EQ-5D anxiety/depression 

item with HADS-A and D, 

AUROC= 0.74 and 0.66 
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vii. Feelings of panic 

anxiety 

 

2. Depression: 

i. Still enjoy things

  

ii. Can laugh 

iii. Feel cheerful 

iv. Feel slowed down 

v. Lost interest in 

appearance 

vi. Look forward 

with enjoyment 

vii. Enjoy book, TV, 

radio 

 

• SF-36 mental health with 

HADS-A and D, 

AUROC= 0.84 and 0.73 

• EQ-5D-3L 

anxiety/depression item 

was positively correlated 

with HADS-A and D, r = 

0.54 and 0.41 

• SF-36 mental health was 

negatively correlated with 

and HADS-A and D, r = -

0.70 and -0.51 

 

Sensitivity:  

• EQ-5D anxiety/depression 

item with HADS-A and 

D= 0.77 and 0.73 

• SF-36 mental health with 

HADS-A and D=0.82 and 

0.73  

  

Specificity:    

• EQ-5D anxiety/depression 

item with HADS-A and 

D=0.65 and 0.57 

• SF-36 mental health with 

HADS-A and D=0.72 and 

0.60 

 

 

 

Milton et 

al., 2017 

Post-Traumatic 

Stress 

Symptoms 

Checklist-10 

(PTSS-10) 

Hospital 

Anxiety and 

Depression 

Scale (HADS) 

 

psychological  

impairment 

(PTSD, anxiety, 

and depression) 

Used already 

developed tools: 

PTSS-10 and 

HADS 

PTSS-10 consists of 2 

parts:   

 

1. Part A: 4 questions 

about memories of 

trauma in the ICU 

(nightmares, panic, 

anxiety) 

- Questions answered 

with ‘yes’ or ‘no’ 

2. Part B: 10 questions 

about current stress 

symptoms 

- Items are scored 

from 1 (never) to 7 

(always) 

 

HADS includes 2 

subscales with 7 items 

each. 

1. Anxiety 

2.  Depression 

- Each subscale is scored 

from 0 to 3  

Self-reported  

 

patients 

returned 

questionnaires  

by postal mail 

Not reported Reliability: Not reported 

 

Validity:  

• PTSS, AUROC= 0.90 

• HADS anxiety, AUROC 

of 0.80 

• HADS depressive, 

AUROC= 0.75 

 

Sensitivity: 

• PTSS-10 for scores > 34= 

91%  

• HADS anxiety for score > 

7= 77%  

• HADS depressive for 

score > 7=76%  

 

Specificity:  

• PTSS-10 for scores > 34= 

86% 

• HADS anxiety for score > 

7= 75%  

• HADS depressive for 

score  

> 7= 66% 

 

Positive predictive value: 

• PTSS-10 =50% 

• HADS anxiety=37% 

• HADS depressive=37% 

 

Negative predictive value =  

• PTSS-10 =98% 
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• HADS anxiety=95% 

• HADS depressive=91% 

Milton et 

al., 2018 

The 

psychological 

risk prediction 

instrument for 

use at ICU 

discharge 

 

psychological  

impairment 

18 potential risk 

factors from 3 

categories (1) 

premorbid risk 

factors, (2) in-

ICU risk factors 

and (3) ICU 

discharge risk 

factors, were 

selected after 

searching the 

literature and a 

consensus 

discussion with a 

panel of experts. 

Of the 18 

potential risk 

factors, 4 were 

included in the 

final prediction 

model after 

multivariable 

logistic 

regression 

analysis 

4 predictors:  

1. age 

2. lack of social support 

3. traumatic memories 

(PTSS-14-A) 

4. symptoms of 

depression at ICU 

discharge (PHQ-2) 

 

Total risk calculated from 

sum of age, PTSS14-A, 

PHQ-2, and social 

support: 

• Age score varies from 

0-58 and total score 

calculated according to 

developed table 

• Use PTSS14-A to 

assess traumatic 

memories scores. Final 

score is calculated by 

multiplying total 

number of yes by 5 

• Use 4-point Likert 

PHQ-2 scale from 0 to 

3 points (0=not at all 

and 3= nearly all the 

time) to assess 

symptoms of 

depression at ICU 

discharge. Final score 

is calculated by adding 

the assessed scores 

and multiplying by 3. 

• social support scored 

BASED ON yes/no 

response. 16 points 

added for a NO 

response.  

Self-reported 

 

questionnaires 

sent by postal 

mail 

HADS 

PTSS-14 

RAND-36 

PHQ-2 

Reliability: Not reported 

 

Validity:  

• AUC= 0.73 (95% CI 

0.73–0.74) in 500 

bootstrap samples 

• Shrinkage factor= 0.89 

 

Sensitivity: Not reported 

 

Specificity: Not reported 

 

Positive predictive value = 0.83 

(95% CI 0.37-0.98) 

 

Negative predictive value = 

0.84 (95% CI 0.79-0.88) 

Schandl et 

al., 2013 

Predictive 

screening 

instrument    

 

psychological  

impairment 

Risk factors for 

psychological 

morbidity after 

critical illness and 

specific factors 

influencing 

psychological 

recovery in 

general identified 

through literature 

review and 

consensus 

discussion with 

ICU clinicians 

running a follow-

Six predictors were 

included in the final 

screening instrument: 

1. Major pre-existing 

disease 

2.  parent to children 

younger than 18  

3. previous psychological 

problems, 

4.  In-ICU agitation 

5. Unemployed/sick 

leave at time of ICU 

admission 

6.  appearing depressed 

in the ICU 

 

-First, assess which 

predictors the patient has at 

Self-reported 

 

In-person at 

time of 

discharge but 

does not 

report who 

administered 

PTSS-10  

HADS 

Carlson 

Comorbidity 

Index (CCI) 

Reliability: Not reported 

 

Validity:  

Predictive validity, as 

determined by AUROC curve, 

was 0.77 (0.72 after cross-

validation in 1000 bootstrap 

samples) 

 

Sensitivity: Not reported 

 

Specificity: Not reported 
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up clinic, and a 

clinical 

psychologist 

specialized in 

traumatic stress.  

 

21 potential risk 

factors were 

selected for 

further analysis 

based on: 

a) the 

applicability 

for a 

heterogeneo

us critically 

ill 

population 

b) the 

feasibility 

for ICU 

clinicians to 

assess the 

risk factor 

c) a fair 

possibility of 

assessment 

before the 

patient left 

the ICU. 

 

the time of discharge to the 

ward. Total risk score is the 

sum of individual risk 

scores.  

Karanikol

a, et al., 

2020 

 

 

Cypriot version 

of DTS-I-M 

(CDTS-I-T) 

 

PTSD in ICU 

survivors 

DSM IV; 

Translated from 

English to Greek. 

Revision and 

validation 

occurred from 

five experts with 

experience in 

critical care, 

instrumentation, 

and mental health 

nursing. Further 

validation and 

notes on 

feasibility 

provided by two 

volunteers with 

ICU 

hospitalization 

experiences 

Table 1 DT Similar to DTS-I-M (English 

version), 17 items. 

Items may be grouped into: 

1. intrusive re-

experiencing 

symptoms, for 

example, nightmares 

(items 1-5)  

2. avoidance symptoms, 

for example, avoiding 

any thoughts or 

feelings about the 

event (items 6, 7)  

3. cognitive (not being 

able to recall the 

event) and emotional/ 

mood (unable to have 

sad or loving 

feelings/difficulty 

enjoying things) 

disturbance symptoms 

(items 8, 9, 10, 11, 12, 

14),  

4. symptoms of 

hyperarousal, for 

example, insomnia 

telephone 

interviews 

The English 

version  

of DTS-I-M 

Reliability:  

internal consistency reliability, 

•  Cronbach’s α =0.945 

test-retest reliability, 

• Pearson’s r = 0.928, P < 

.001 

 

Validity: 

 construct validity 

• factor analysis confirming 

a 3-factor PTSD model, 

variability= 77.75%  

• Kaiser-Meyer-Olkin 

(KMO) index value = 

0.628 

Sensitivity: Not reported 

 

Specificity: Not reported 
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(items 8, 13, 15, 16, 

17). 

 

5-point Likert scale for both 

the frequency (from 0 

[never] to 4 [every day]) 

and the severity (from 0 [no 

disturbing] to 4 [extremely 

disturbing]) of symptoms 

during the preceding 2 

weeks, which are then 

multiplied, and this product 

reflects a DTS-I-M item 

score, with a range from 0 

to 16. The total DTS-I-M 

score ranges from 0 to 272 

(16 × 17) 

Scragg, et 

al., 2000 

Experience after 

Treatment in 

Intensive Care 7 

Item Scale 

(ETIC-7) 

 

post-traumatic 

stress directly 

related to ICU 

Authors 

identified seven 

criteria for PTSD 

using the 

Diagnostic and 

Statistical Manual 

of Mental 

Disorders 4th 

edition 

specifically from 

the trauma re-

experiencing and 

trauma-stimuli 

avoiding 

symptom clusters. 

 

Finally, 

constructed 7 

questionnaires 

items that 

specifically 

reflect experience 

of ICU treatment. 

7 questions: 

1. Have you had 

upsetting thoughts or 

images about your 

time in the Intensive 

Care Unit that came 

into your head when 

you didn't want them 

to? 

2. Have you experienced 

`flashbacks' which 

make you feel as if 

you are back in the 

Intensive Care Unit? 

3. Have you felt upset 

when you were 

reminded of your stay 

in the Intensive Care 

Unit? 

4. Have you had bad 

dreams or nightmares 

about your time in the 

Intensive Care Unit? 

5. When reminded of 

your stay in the 

Intensive Care Unit, 

does it make you feel 

anxious or unwell (for 

example, heart racing 

or thumping, nausea, 

sweating)? 

6. Have you tried not to 

think about, talk about, 

or have feelings about 

your time in the 

Intensive Care Unit? 

7. Have you tried to 

avoid activities, people 

or places that remind 

you of the Intensive 

Care Unit (for 

Self-reported 

 

Self-

administered 

 

questionnaire 

sent by mail 

Trauma Symptom 

Checklist 33 

(TSC-33) 

Impact of Events 

Scale (IES) 

Hospital Anxiety 

and Depression 

Scale (HADS) 

Reliability:  

internal consistency, 

• Cronbach’s α = 0.84 

 

Validity:  

concurrent validity  

• ETIC-7 scores showed 

stronger correlations with 

the IES and TSC-33 

scores, and HADS anxiety 

scores than with the 

HADS depression scores. 

• Pearson correlation, 

ECTIC-7 with: 

o IES total 0.5  

o IES intrusions 0.57  

o IES avoidance 0.39  

o HADS total 0.54  

o HADS anxiety 0.61  

o HADS depression 

0.37  

o TSC-33 total 0.56 

 

Sensitivity: Not reported 

 

Specificity: Not reported 
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example, doctors’ 

appointments, visiting 

hospital or television 

programs about 

hospitals)? 

 

4-point Likert scale ranging 

from not at all (0), rarely 

(1), sometimes (2), and 

often (3) 

Hosey, et 

al., 2019 

Impact of Event 

Scale 6 (IES-6) 

 

PTSD in ARDS 

survivors  

Developed by 

abbreviating the 

IES-R tool 

6 items  

The instrument includes 6 

items from the 22-item IES-

R  

1. item no 6: I thought 

about it when I did not 

mean to 

2.  item no 21: I felt 

watchful or on-guard 

3. item no 3: Other things 

kept making me think 

about it  

4. item no 12: I was 

aware that I still had a 

lot of feelings about it, 

but I didn't deal with 

them  

5. item no 11: I tried not 

to think about it 

6. item no 18: I had 

trouble concentrating 

 

5-point Likert scale: “not at 

all” (0), “a little bit” (1), 

“moderately” (2), “quite a 

bit” (3), or “extremely” (4). 

Self-reported 

 

administered 

by trained 

research staff 

at scheduled 

follow-up 

assessments 

Impact of Event 

Scale-Revised 

(IES-R) 

Clinician 

Administered 

PTSD Scale 

(CAPS) 

SF-36 

HADS 

EQ-5D-3L 

Reliability:  

internal consistency, 

• correlation of the IES-R 

and the IES-6 = 0.96 (0.94 

to 0.97) 

• Cronbach’s α =0.85 to 

0.91 

 

Validity:  

External construct validity,  

Pearson correlations (r) value 

when compared IES-6 with: 

• SF-36 Mental Health 

Domain, r=0.42; 95% CI, 

0.39 to 0.46 

• Mental Component 

Summary, r=0.46; 95% 

CI, 0.42 to 0.49 

• HADS Anxiety Subscale, 

r=0.52; 95% CI, 0.49 to 

0.55 

• HADS Depression 

Subscale, r=0.40; 95% CI, 

0.37 to 0.44 

• EQ-5D-3L 

Anxiety/Depression Item, 

r=0.32; 95% CI, 0.28 to 

0.35).  

Criterion validity, 

• Comparison of the IES-6 

to CAPs, AUROC= 0.93 

(95% CI, 0.86 to 1.00) 

 

Sensitivity: 0.88  

 

Specificity: 0.85  

 

Positive predictive value: 0.47  

 

Negative predictive value: 0.98 

Warlan, et 

al., 2016 

Post-Traumatic 

Stress Syndrome 

14 (PTSS-14) 

screening tool 

 

Used already 

validated PTSS-

14 screening tool 

to examine its 

14-item: 

1. Sleep problem 

2. Nightmares 

3. Depression 

4. Jumpiness 

self-reported  

 

telephone call 

interview 

PTSD Diagnostic 

Scale 

Screening 

Experience 

Questionnaire 

Reliability: 

 internal consistency, 

• Cronbach’s α = 0.90 

 

Validity: Not reported 
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PTSS in ICU 

survivors 

feasibility and 

acceptability. 

 

5. The need to withdraw 

from others 

6. Irritability 

7. Frequent mood swings 

8. guilt feelings 

9. Fear of places and 

situations reminding 

intensive care unit 

10. Muscular tension 

11. Upsetting, unwanted 

thoughts or images of 

time on the intensive 

care unit 

12. Feeling numb  

13. Avoid places, people 

or situations that 

remind of the intensive 

care unit 

14.  Feeling as if plans or 

dreams for the future 

will not come true 

 

7-level Scores range from 

14 to 98; the higher the 

score, the greater the level 

of PTSS Score of 45 or 

higher may be related to 

PTSD 

 

Sensitivity: Not reported 

 

Specificity: not reported 

 

Feasibility and acceptability, 

Participants response to the 

PTSS-14 instrument: 

• “Very easy to understand” 

= 90%  

• “Completed in an 

acceptable period of time” 

=98% 

• “Caused little distress” 

=7% 

• “Caused no distress” 

=88% 

Bienvenu, 

et al.,  

2013 

22 item Impact 

of Event Scale-

Revised (IES-R) 

 

 PTSD in acute 

lung injury 

(ALI) survivors 

Evaluated already 

developed IES-R 

screening tool in 

ALI survivors  

22 items from 3 subscales: 

1. Intrusion  

2. Avoidance  

3. Hyperarousal 

 

5-point Likert scale ranging 

from “not at all” (item 

score 0), “a little bit” 

(score, 1), “moderately” 

(score, 2), “quite a bit” 

(score, 3), or “extremely” 

(Score, 4). 

Self-reported  

 

administered 

by trained 

research staff  

 

face to face 

(75%) or via 

telephone 

(25%) 

Clinician 

Administered 

PTSD Scale 

(CAPS) 

Reliability:  

internal consistency, 

• Cronbach’s α = 0.96 

Validity:  

discriminant validity, 

• area under the ROC curve 

is 95% (95% CI, 88%-

100%) 

concurrent validity,  

• IES-R total scores highly 

correlated with CAPS total 

severity scores 

• Pearson r= 5 0.80 

• Spearman r =5 0.69 

 

Sensitivity: 80 to 100%  

 

Specificity: 85 to 91% 

 

positive predictive value=50% 

to 75% 

 

negative predictive value= 93% 

to 100% 
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Parsons et 

al., 2018 

Sleep item on 

the PTSD 

Checklist – 

Civilian version 

(PCL-C sleep 

item) 

 

Insomnia among 

ICU survivors 

Used single sleep 

item from the 17-

item PTSD 

Checklist – 

Civilian version 

(PCL-C). 

Single sleep item on the 

PCL-C 

 

Rates subjects’ difficulty 

initiating or maintaining 

sleep over the past month 

(0 [not at all] to 5 

[extremely]). 

self-reported 

 

telephone 

Insomnia 

Severity Index 

(ISI) 

 

Patient Health 

Questionnaire-9 

(PHQ-9)  

 

SF-12 

Reliability: Not reported 

 

Validity: 

 convergent validity  

• Spearman’s rank 

correlation coefficients 

between PCL sleep item 

score and  

o PHQ-9summary 

score, ρ = 0.64 

o PCL-C summary 

score, ρ = 0.62 

o SF-12 domain scores, 

ρ = -0.18 to -0.38 

criterion validity  

• AUC = 0.85 (95% CI: 0.78 – 

0.92) 

• The PCL-C sleep item score 

correlated significantly with 

ISI score (Spearman’s rank 

correlation coefficient = 

0.75 (P < 0.01).  

 

Sensitivity: 

• item score≥3= 91%  

• item score ≥ 4= 67% 

 

Specificity:  

• item score≥3=67%  

• item score ≥ 4= 86% 

 

Positive Predictive Value: 

• item score≥3= 51% 

• item score ≥ 4= 65% 

 

Negative Predictive Value: 

• item score≥3= 95%  

• item score ≥ 4= 87% 

Nickel et 

al., 2004 

Posttraumatic 

Scale (PTSS-10) 

 

PTSD among 

ICU survivors 

Compared PTSD 

diagnosed with 

PTSS-10 and 

SCID. 

10 statements focusing on 

reactions to traumatic 

events 

 

Rated in 7-point Likert 

scale ranging from 1 point 

(never) to 7 points (always) 

on each statement 

 

 

Self-reporting 

 

Telephone 

interview  

Structured 

Clinical Interview 

(SCID) 

Reliability: Not reported 

 

Validity: Not reported 

 

Sensitivity: Not reported 

 

Specificity: Not reported 

 

Almost twice as many PTSD 

cases were diagnosed among 

the subjects with the PTSS-10 

compared with SCID 

o Screening with PTSS-10 

showed that 17.07% of the 

patients met the 

recommended threshold 

for probable diagnosis of 



134 
 

PTSD of 35 or more 

points.  

o With SCID, PTSD could 

be confirmed in 9.76% of 

the cases. 

Jubran et 

al., 2010 

Post-traumatic 

stress syndrome 

questionnaire 

(PTSS-10) 

  

PTSD after 

weaning from 

prolonged 

mechanical 

ventilation 

 Used validated 

PTSS-10 to 

determine 

whether 

screening 1 week 

after weaning 

would identify 

patients at risk of 

PTSD 3 months 

later. 

10 questionnaires to 

evaluate the presence 

and intensity of 10 

posttraumatic stress 

symptoms: 

1. sleep disturbance 

2. nightmares 

3. depression 

4. jumpiness 

5. wishing to withdraw 

from others 

6. generalized irritability 

7. frequent changes in 

mood 

8. guilt 

9. fear of places and 

situations that remind 

the patient of the time 

of weaning 

10. increased muscle 

tension  

 

Rated from 1 (never) to 7 

(always); the total score 

ranges from 10 to 70 

 

4 additional yes or no 

questions regarding 

stressful memories during 

weaning: 

1. breathing difficulty 

2. panic or anxiety 

3. pain  

4. nightmares 

Self-reported 

 

Via telephone 

 

Structured 

Clinical Interview 

(SCID) 

Reliability: Not reported 

 

Validity:  

• Comparison of PTSS-10 

scores at enrollment with 

SCID (3 months after 

weaning), area under the 

receiver operating 

characteristic (AUROC) 

curve=0.91 

 

Sensitivity: Sensitivity of 1.0 

(PTSS 10 score>20) 

 

Specificity: 0.76 (95% CI 0.56–

0.89) 

 

positive-predictive value=0.36 

(95% CI 0.08–0.65) 

 

negative-predictive value=1.0 

 

likelihood ratio=4.1 (95% CI 

1.5–7.5) 

Stoll  et 

al., 1999 

Post-traumatic 

stress syndrome 

questionnaire 

(PTSS-10)  

 

PTSD in ARDS 

survivors 

Modified original 

Post-Traumatic 

Stress Syndrome 

10-Questions 

Inventory (PTSS-

10) 

 

Item 9 of the 

original 

questionnaire was 

changed from 

“fears when 

approaching the 

place of the 

2 parts: 

Part A: Assessment of 

traumatic memories from 

the intensive care unit 

1. Nightmares  

2. Severe Anxiety or 

Panic  

3. Severe Pain  

4. Troubles to breath, 

feelings of suffocation 

 

yes or no type questions 

 

Part B: post-traumatic 

stress disorder symptoms 

Self-reported 

 

Send 

questionnaires 

to participants 

Structured 

Clinical Interview 

for DSM-IV 

(SCID) 

Reliability: 

Internal consistency, 

• Cronbach’s α = 0.91 (first 

measurement) AND 0.93 

(second evaluation) 

Test-Retest reliability, 

• intraclass correlation = 

0.89 (F = 9.24, 95% 

confidence interval: 

0.81±0.94) 

 

Validity:  

construct validity 

• Relationship between 

traumatic memories and 

scores on the 
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accident or 

situations that 

reminded me of 

it” to “fear of 

places and 

situations, which 

remind me of the 

intensive care 

unit” 

 

To maintain the 

context between 

traumatic 

memories from 

the ICU and the 

development of 

PTSD symptoms 

4 additional yes 

or no questions 

regarding 

stressful 

memories from 

the intensive care 

unit were added 

 

10 PTSD symptoms: 

1. sleep disturbance 

2. nightmares 

3. depression 

4. hyperalertness, 

5. withdrawal (emotional 

numbing and inability 

to care for others) 

6. generalized irritability 

7. frequent changes in 

mood  

8. guilt 

9. avoidance of activities 

prompting the recall of 

possible traumatizing 

events  

10. increased muscle 

tension 

 

7-point Likert scale ranging 

from 1 (never) to 7 

(always). The total score of 

the questionnaire is 

calculated as the sum scores 

of all 10 items 

questionnaire, Spearman's 

r = 0.48, p < 0.01 

Criterion validity 

• 10 of 13 patients in the 

sample who had PTSD 

according to SCID were 

correctly identified by 

PTSS-10. 

• 39 patients did not have 

PTSD according to SCID 

and 38 of these patients 

were correctly identified 

(1 false positive) by 

PTSS-10. 

 

Sensitivity: 77.0% (95% 

confidence interval 54±100%) 

(threshold value of 35 points) 

 

Specificity: 98% (95% 

confidence 

interval 91±100%) 

 

positive predictive value= 93% 

(95% confidence interval 

85±100%) 

 

Accuracy= 92% 

Twigg  et 

al., 2008 

UK Post-

traumatic stress 

syndrome 14-

questions 

inventory (UK-

PTSS-14) 

 

PTSD in ICU 

survivors 

Modified the 

PTSS-10 based 

on the diagnostic 

criteria for PTSD 

DSM-IV:  

increased arousal, 

reexperiencing, 

and 

avoidance/numbi

ng by 

the research team, 

consisting of 

multidisciplinary 

experts in the 

field of PTSD 

assessment and 

treatment 

 

PTSS-10 has no 

items related to 

numbing or 

flashbacks, and 

only one directly 

linked with 

14 items: 

1. Sleep problem 

2. Nightmares 

3. Depression 

4. Jumpiness 

5. The need to withdraw 

from others 

6. Irritability 

7. Frequent mood swings 

8. guilt feelings 

9. Fear of places and 

situations reminding 

intensive care unit 

10. Muscular tension 

11. Upsetting, unwanted 

thoughts or images of 

time on the intensive 

care unit 

12. Feeling numb  

13. Avoid places, people 

or situations that 

remind of the intensive 

care unit 

14.  Feeling as if plans or 

dreams for the future 

will not come true 

 

Rated on 7-point Likert 

scale from 1 (never) to 7 

Self-reported 

 

verbally/telep

hone 

 

Administered 

by the 

researcher  

 

Post Diagnostic 

Scale (PDS)  

Impact of Events 

Scale (IES) 

Reliability:  

Internal consistency, 

• Cronbach’s α = 0.89 (4–14 

days post-discharge), 0.86 

(2 months post-discharge) 

and 0.84 (3 months post-

discharge) 

Test–retest reliability, 

• intraclass correlation 

coefficient (ICC) across 

time-points: 

o two and three, 

ICC=0.90 

o one and two, 

ICC=0.77 

o one and three, 

ICC=0.70 

 

Validity:  

Concurrent validity, 

Correlation between UK-PTSS-

14 score at 3 months post-

discharge and: 

o PDS, Pearson’s 

correlation=0.86  

o IES, Pearson’s 

correlation=0.71  
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avoidance (i.e., 

item 5: ‘Need to 

withdraw from 

others’). 

Therefore, added 

four additional 

items to measure 

these omissions. 

(always), summed with 

equal weighting to derive a 

total score ranging from 14 

to 98. 

Predictive validity, 

• Time-point 1 (4–14 days), 

Pearson’s correlation 

=0.50 (CI=0.24–0.69) with 

PDS at 3 months and 0.44 

(CI=0.17–0.65) with IES 

at 3 months 

• Time-point 2 (2 months) 

Pearson’s correlation = 

0.85 (CI=0.74–0.92) with 

PDS at 3 months and 0.71 

(CI=0.52–0.83) with IES 

at 3 months 

 

Sensitivity: 

• 4–14 days=71% 

(CI=29.3–95.5) 

• 2 months=86% (CI=42.2–

97.6) 

• 3 months=100% 

(CI=58.9–100.0) 

 

Specificity: 

• 4–14 days=84% 

(CI=68.0–93.8) 

• 2 months=97% (CI=85.8–

99.5) 

• 3 months=84% (CI=68.0–

93.8) 

Rosendahl

et al., 

2019 

Post-traumatic 

stress syndrome 

questionnaire 

(PTSS-10)  

 

Post-traumatic 

stress syndrome 

questionnaire 

(PTSS-14)  

 

Posttraumatic 

Stress Disorder 

Checklist (PCL-

5) 

 

PTSD in ICU 

survivors 

Compared PTSS-

10, PTSS-14, and 

PCL-5 to rule out 

which is more 

appropriate for 

post-ICU PTSD 

screening and 

when validated 

against a DSM-5 

diagnostic 

interview 

PTSS-10 measures 10 

common PTSD symptoms 

Rated using a 7-point Likert 

scale (1 = never; 7 = 

always) 

 

PTSS-14 is extended 

version of PTSS-10, 

includes additional 4 items: 

numbing or flashbacks, and 

avoidance  

Rated using 7-point Likert 

scale (1 = never; 7 = 

always) 

 

PCL-5 focuses on 20 points 

of measure for PTSD 

self-reported 

 

administered 

by research 

assistant who 

was trained 

and 

supervised by 

a clinical 

psychologist 

 

Clinical 

Administered 

PTSD Scale for 

DSM-V (CAPS-

5) 

Reliability:  

Internal consistency, 

• Cronbach’s α = 0.83 for 

PTSS-10, 0.88 for PTSS-

14, 0.92 for PCL-5 

 

Validity: 

Concurrent validity, 

• Correlated with the CAPS-

5 total symptom severity 

score; PTSS-10: ρ =0.77, 

PTSS-14: ρ=0.82, PCL-5: 

r=0.90 (p= 0.001 for all 

instruments). 

• between the three 

measures, PTSS-10 and 

PCL-5, r = 0.82, PTSS-14 

and PCL-5, r = 0.85, and 

PTSS-10 and PTSS-14, r = 

0.98 (p b 0.001). 

Criterion validity, 

• for all three screening 

instruments, AUC> 0.90 

Convergent validity 

• Scores of all three 

screening instruments (at 

T2) were associated with 

psychological 
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comorbidities and health-

related quality of life 

 

Sensitivity: PTSS-10=60%, 

PCL-5=50%, and PTSS-

14=80% 

 

Specificity: PTSS-10=95.9%, 

PTSS-14=91.8% and PCL-5= 

95.9% 

 

Positive predictive value 

(PPV): 

66.7%, 57.1%, and 62.5% for 

PTSS-10, PTSS-14, and PCL-5 

respectively  

 

Negative predictive value 

(NPV): 

94.6%, 97.1%, and 93.3% for 

PTSS-10, PTSS-14, and PCL-5 

respectively 

Kentish‑B

arnes et 

al., 2016 

 

 

 

 

 

 

CAESAR 

 

PTSD and  

complicated grief 

Initial 

questionnaire 

developed from: 

A review of the 

medical, nursing, 

and social science 

Literature.  

 

The experience 

accumulated by 

the research 

group. 

 

In-depth 

qualitative 

interviews by a 

sociologist with 

relatives of 

patients expected 

to die in the ICU, 

bereaved 

relatives, 

physicians, and 

nurses. 

 

A panel of 10 

investigators (5 

physicians, 2 

15-item questionnaire and  

3 domains 

1. The patient (preparation 

for death, whole person  

concerns, symptoms,  

personal care, and  

treatment preferences) 

2. Interactions with and  

around the patient  

(Quality of  

communication 

between the ICU team 

 and the patient and 

 ICU team and the  

relatives, particularly 

 whether conflicts 

arose) 

3. Family needs and  

satisfaction 

Table 1: 

Measurement: 

both a written description 

and a score on a 5-point 

scale (1, traumatic; 2, 

painful; 3, difficult; 4, 

acceptable; and 5, 

comforting). 

Self-reporting  

 

Via telephone 

 

same 

sociologist  

with extensive  

interviewing  

experience 

 

20 min 

HADS  

IES-R 

Reliability: 

• Cronbach’s α =0.88 (0.85–

0.90) and 0.85 (0.79–0.89) 

in the main and reliability 

cohorts respectively 

Validity:  

• Factorial analysis  

confirmed good construct 

validity 

 

Sensitivity: Not reported 

 

Specificity: Not reported 
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nurses and 3 

sociologists/psyc

hologists) 

identified 8 

domains and 50 

items about the 

experience of 

relative. 

 

The items were 

then tested twice 

with relatives of 

patients, as well 

as with 

physicians and 

nurses, in one 

ICU.  

 

17 items were 

eliminated after 

the distribution of 

each item was 

examined, and 

factorial analysis 

was performed to 

identify items 

with a weak 

representation.  

18 additional 

items were 

eliminated 

because they 

were redundant. 

 

Tool psychometric properties 

Validity: Adequate validity metrics in assessing PTSD/PICS in ICU survivors/family caregivers 

are reported for most tools, except for OMI set to assess PICS (Spies, et al., 2019) (see table 3).  

Tools for PICS 

 Two out of five PICS tools depicted acceptable validity to access PICS in ICU survivors. 

PICSQ (Jeong et al., 2019) demonstrated good criterion, construct, convergent, and discriminant 

validity. Similarly, RAIN revealed excellent convergent validity. In addition, content validity 
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index and discriminant validity figures were satisfactory (Bergbom et al., 2018). Conversely, 

HABC-M SR (Wang et al., 2019) demonstrated limited construct validity. Particularly, the HABC-

M cognitive scale demonstrated low correlations with the cognitive performance measures. The 3-

Set 4P Questionnaire (Akerman et al., 2009 and Akerman et al., 2012) demonstrated good 

construct validity, while the concurrent validity figures were acceptable. 

All of the QOL assessment tools confirmed validity in ICU survivors. SIP (Tian and 

Miranda, 1994) demonstrated acceptable construct validity and authors found the SIP structure in 

patients after intensive care and the original paper in patients with hyperthyroidism, rheumatoid 

arthritis, and hip replacements similar. Another tool, PQOL, demonstrated acceptable construct 

validity. SF-36 (Chrispin 1996; Heyland et.al., 2000; Khoudri et al.,2007) demonstrated acceptable 

construct validity when compared with PQOL. EQ-5D (Khoudri et al., 2012) showed evidence of 

criterion and construct validity. However, comparing EQ-5D and RAND revealed that both the 

tools correlated well, but discriminatory power of the EQ-5D was weaker than RAND particularly 

with Mobility, Self-Care, and lower QOL values. 

Tools for Physical Impairments 

Overall, five tools demonstrated evidence of validity for physical impairment post-ICU, whereas 

measures of validity were weak in another two tools. Specifically, CPAx showed good construct 

validity to assess physical impairment in ICU survivors (Corner et al., 2012; Corner et al., 2014). 

The CPAx demonstrated excellent content validity and has a limited floor-and-ceiling effect to 

detect functional change throughout critical illness, implying usefulness in monitoring patients’ 

functional recovery overtime. 6MWD (Chan et al., 2015) demonstrated evidence of good 

convergent and discriminant validity. In addition, it had good predictive validity for future 

mortality, rehospitalization, survival, return to normal activity, and HRQL. The predictive 
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screening instrument (Schandl, 2014) showed fair predictive validity to assess the patient’s 

individual risk for new-onset physical disability two months after ICU stay. Both the BI and the 

KI (Da Silveira et al., 2018) revealed adequate measurement validity to assess deterioration of 

functional status after ICU discharge. However, the item response theory analysis suggested that 

the BI might be a better scale than the KI for the assessment of functional status in this population. 

CFQ-14 (Wassenaar et al., 2018) correlated highly with the original 25-item CFQ. The ICU 

discharge screening tool for prediction of new-onset physical disability (Milton et al., 2019) 

demonstrated moderate predictive validity. Conversely, MFI-20 (Wintermann et al., 2018) 

demonstrated low validity.  

                Tools for Cognitive Impairments 

The telephone battery (Christie et al, 2006) showed good construct validity and correlation with 

in-face interviews, excluding the Hayling Sentence Completion Test and the WMS-III Letter-

Number Sequencing Test. FACT-Cog adapted (Baumbach et al., 2016) showed good-excellent 

convergent and divergent validity. However, two other tools showed only moderate validity for 

the assessment of neurocognitive impairments. Specifically, MMSE 26-item scores (Pfoh et al., 

2015) were weakly to moderately correlated with neuropsychological tests, and had fair 

discrimination in detecting cognitive impairment at 6 and 12 months but not at 3 months. Similarly, 

MoCA (Brown et al., 2018) corresponded moderately with the neuropsychological test battery 

with fair discrimination only at 6 months in sepsis survivors (Brown et al., 2018).  

Tools for Mental Health Impairments and PTSD 

Most of the tools illustrated evidence of validity to assess mental health impairment in ICU 

survivors. HADS (Jutte et al., 2015) depicted good convergent validity. In addition, AUC analysis 

confirmed predictive validity to assess anxiety and depression three months after ICU discharge 
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(Milton et al., 2017). Similarly, DASS (Sukantarat et al., 2007) showed good criterion validity. 

The psychological risk prediction instrument (Milton et al., 2018) demonstrated good predictive 

validity to triage ICU survivors for psychological impairment during ICU follow-up. Likewise, 

the predictive screening instrument (Schandl et al., 2013) showed fair validity in discriminating 

patients with poor psychological recovery. 

CDTS-I-T (Karanikola et al., 2020), through factor analysis, confirmed good construct 

validity. ETIC-7 (Scragg, et al., 2000) demonstrated good concurrent validity when correlated with 

IES and TSC-33 scores, as well as HADS-A. Similarly, IES-6 (Hosey et al., 2019) had stronger 

correlations with mental health, anxiety, and depression over time demonstrating construct 

validity. In addition, IES-6 reported good criterion validity. IES-R (Bienvenu et al., 2013) 

demonstrated good discriminant and concurrent validity. PTSS-10 demonstrated evidence of 

construct and criterion validity in ARDS survivors (Stoll, et al., 1999) and general ICU survivors 

(Milton et al., 2017). However, when examining survivors of mixed ICU, PTSS-10 diagnosed 

twice as many PTSD cases compared to SCID (Nickel et al., 2004). The ROC determined good 

predictive validity of the PTSS-10 in patients who were weaned from prolonged ventilation 

(Jubran et al., 2010). The UK-PTSS-14 (Twigg et al., 2008) showed acceptable levels of 

concurrent validity when correlated with the IES and PDS at 3 months post ICU. In addition, the 

UK-PTSS-14 showed good levels of predictive validity taken at 2 months. All three tools, PTSS-

10, PTSS-14, and PCL-5 (Rosendahl et al., 2019), revealed good concurrent, criterion and 

convergent validity. Although PTSS-14 was developed according to DSM-IV diagnostic criteria 

of PTSD, it performed well in making provisional PTSD diagnosis in reference to the most current 

Diagnostic Manual of Mental Disorders (DSM-5) compared to PTSS-10 and PCL-5. The PCL-C 
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sleep item score correlated significantly with ISI score, suggesting criterion validity, and 

correlation with QOL indices indicated construct validity (Parsons et al., 2018).  

Tools for PICS- Family 

  CAESAR (Kentish‑Barnes et al., 2016) demonstrated good construct validity to assess the 

experience of relatives of patients who die in the ICU. Furthermore, a low CAESAR score was 

associated with greater risks of anxiety and depression at 3 months, PTSD-related symptoms at 3 

and 12 months, and complicated grief at 6 months. Another tool, FACT-Cog adapted (Baumbach et 

al., 2016) showed significant spearman rank correlation coefficients with the scores of the 

validated IQCODE. 

Reliability:  In most studies the authors examined, the reliability of internal consistency 

using pre-set criteria for Cronbach’s alpha coefficient between 0.70-0.95. In addition to internal 

consistency reliability, few studies assessed inter-rater reliability (Brown et.al., 2018; Christie 

et.al, 2006; Corner et al., 2012; Milton et al., 2019; Pfoh et.al., 2015; Schandl 2014). Similarly, 4 

studies assessed test-retest reliability (Akerman, et al., 2009; Akerman, et al., 2012; Chrispin 1996; 

Jeong, et al., 2019; Karanikola et al., 2020; Stoll et al., 1999; Twigg et al., 2008). However, in 

several studies the reliability of the tool was not assessed (table 3).  

PICS Tools 

In precis, five tools: Recovery After INtensive Care (RAIN), 3-Set 4P Questionnaire, 

HABC-M SR, and PICSQ demonstrated evidence of internal consistency. RAIN instrument 

showed good internal consistency in surgical, medical and trauma survivors. HABC-M SR 

demonstrated good to excellent internal consistency for each factor in general ICU survivors; 3-

Set 4P Questionnaire revealed good internal consistency and test-retest reliability in mixed ICU 

survivors. PICSQ demonstrated good internal consistency and high test-retest reliability.  
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Among the quality-of-life assessment tools: SF-36, PQOL, and EQ-5D demonstrated 

acceptable internal consistency in medical, surgical, or mixed ICU survivors. In addition, SF-36 

revealed good test-retest reliability, whereas both Arabic version of EQ-5D and SF-36 showed 

excellent test-retest reliability in medical ICU survivors.  

Tools for Cognitive Impairments 

Similarly, five tools demonstrated good reliability in the measurement of cognitive 

impairment in ICU survivors. Two of these tools, CFQ-14 and FACT-Cog adapted, demonstrated 

good internal consistency in surgical and mixed ICU survivors. Both MMSE 26-item Version and 

MoCA demonstrated low inter-rater reliability.  

Tools for Physical Impairments 

Four tools demonstrated evidence of reliability in assessing functional status in ICU 

survivors. The predictive screening instrument demonstrated excellent inter-rater agreement 

(>0.9). ICU discharge screening tool for prediction of new-onset physical disability demonstrated 

acceptable inter-rater reliability. More specifically, moderate for cough, supine to sitting and 

moving within the bed items; substantial for dynamic sitting; and almost perfect for respiratory 

function. CPAx demonstrated excellent inter-rater reliability and acceptable internal consistency 

in medical, surgical and trauma ICU survivors. MFI-20 showed acceptable internal consistency in 

patients after prolonged intensive care treatment. Particularly, the subscale Reduced Motivation 

(RM) revealed inadequate value (Cronbach’s α = .50). However, corrected item-to-total and inter-

item correlation showed inadequate values for the MFI-total and the RM subscale (values< .30).  

Tools for Mental Health Impairments & PTSD 

Only two tools, DASS and HADS, demonstrated good internal consistency for determining 

psychological impairment in general ICU survivors. However, eight tools – Cypriot version of 
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DTS-I-M, ETIC-7, IES-6, PTSS-14, IES-R, PTSS-10, and UK-PTSS-14 – showed good internal 

consistency to assess PTSD in mixed ICU survivors. In addition, Cypriot version of DTS-I-M, 

PTSS-10, and UK-PTSS-14 also demonstrated good test-retest reliability.  

Tools for PICS- Family 

CAESAR and FACT-Cog adapted showed good internal consistency to assess PTSD and 

complicated grief in family caregivers of patients who died in the ICU, and cognitive impairment 

in families of ICU survivors, respectively.  

Diagnostic accuracy: Several studies reported on the diagnostic accuracy of the tools 

under study using specificity, sensitivity, Positive Predictive Value (PPV), and Negative Predictive 

Value (NPV) figures. However, none of the physical impairment assessment tools were 

investigated regarding their diagnostic accuracy in ICU survivors. 

 Tools for PICS 

Out of 5 PICS tools, only PICSQ (Jiyeon et al., 2020) demonstrated good sensitivity 

(85.5%) and specificity (80.9- 81.5%) in assessment of PICS in ICU survivors.  

Tools for Cognitive Impairments 

Based on the evidence both MMSE and MoCA performed poorly when assessing cognitive 

impairment in ICU survivors. MMSE 26-item Version (Pfoh et al 2015) showed poor sensitivity 

and NPV, but high specificity and Positive Predictive Value PPV. In contrast, MoCA (Brown et 

al 2018) showed good sensitivity (92%) but poor specificity (71%). 

 Tools for Mental Health Impairments and PTSD 

The screening method (Milton et al., 2019) showed satisfactory sensitivity (73%), 

specificity (60%), and NPV (88%) but low PPV (32%). HADS (Jutte et al., 2015; Milton et al., 

2017) demonstrated acceptable sensitivity (HADS-A=77-82%, HADS-D=73%), specificity 
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(HADS-A=65-72%,HADS-D=57-60%), and NPV (HADS-A=95%, HADS-D=91%), but poor 

PPV (HADS-A=37%, HADS-D=37%). The psychological risk prediction instrument for use at 

ICU discharge (Milton et al., 2018) showed good PPV (83%), and NPV (84%). 

Similarly, PTSS-10 (Jubran et al., 2010; Milton et al., 2017; Stoll et al., 1999) demonstrated 

satisfactory sensitivity (77-100%), specificity (76-98%), PPV (50-95%), and NPV (98%).  IES-6 

(Hosey et al., 2019) demonstrated satisfactory sensitivity (88%), specificity (85%), and NPV 

(98%), but poor PPV (47%). IES-R (Bienvenu, et al., 2013) showed good sensitivity (80-100%), 

specificity (85-91%), and NPV (93-100%) but low PPV (50-75%). Similarly, PTSS-14 (Rosendahl 

et al., 2019) showed satisfactory sensitivity (80%), specificity (91.8%), and NPV (97.1%), but low 

PPV (57.1%). UK-PTSS-14 (Twigg et al., 2008) demonstrated satisfactory sensitivity (71%, 86%, 

100%), and specificity (84%, 97%, 84%) to assess PTSD at 4–14 days, 2 months, and 3 months, 

respectively. Similarly, PCL-5 (Rosendahl et al., 2019) revealed satisfactory specificity (95.9%), 

and NPV (93.3%) but low sensitivity (50%) and PPV (62.5%). Altogether, data suggests that 

PTSS-10, PTSS-14, and PCL-5 are clinically useful screening tools for PTSD in patients after 

intensive care. However, when using the recommended cut-off values for provisional PTSD 

diagnosis, all measures showed high specificity but only PTSS-14 revealed an acceptable 

sensitivity (Rosendahl, et al., 2019). PCL-C sleep item (Parsons, et al., 2018) demonstrated good 

sensitivity (91%), and NPV (95%), but low specificity (67%) and PPV (51%). 

Discussion 

PICS is a significant long-term complication following critical illness for patients as well 

as their families, globally. One of the challenges in identifying patients with, or at risk for, PICS 

is the need for standardised tools addressing all three domains (physical, mental, and cognitive) of 
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PICS symptomatology (Mikkelsen et al., 2020). This study aimed to address the metric properties 

and methodological issues of PICS and PTSD assessment tools used in practice and research.  

The main findings of this review include: a) a limited number of tools addressing all three 

domains of PICS; b) unclear validity of the tools in the post-ICU population, especially for the 

recommended timeframe of assessment at 2-4 weeks post-discharge; c) limitations with some 

tools’ feasibility in the post-ICU population; d) low diagnostic accuracy of cognitive assessment 

tools; e) evidence of appropriate psychometric properties and feasibility of psychological health 

assessment tools; and g) only two tools addressing PICS in families of ICU survivors. One 

limitation of this review was the exclusion of non-English published articles that may have 

contained important findings to inform PICS research.  

Our review identified only five tools that could assess all three domains of PICS: PISC-Q, 

HABC-M-SR, RAIN, OMI set, and the provisional questionnaire for long-term health-related 

quality of life and burden of disease after intensive care. Moreover, the OMI set tool used a 

combination of cognitive, mental, and physical screening tools for initial and extended screening 

(Spies et al., 2021). A potential limitation of OMI set lies with the number of tools employed to 

measure PICS, as using several tools can be time-intensive and may require additional training. 

Conversely, a brief tool for initial first triage, such as PICS-Q and RAIN, can not only be quick 

and easier to administer, but may also result in a better response rate. Subsequently, in-depth 

evaluation for suspected cases can be done with extensive tools for each domain on the later stage 

(Mikkelsen et al., 2020; Spies et. al., 2021).  

            Our review highlighted concerns regarding the validity and appropriateness of the tools to 

use, especially if they have been developed and tested in populations that are atypical of the post-

ICU population. The current review additionally shows that most of the existing tools have 
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limitations worth considering in future developments, such as size and representativeness of the 

post-ICU sample where they were tested. Similarly timing of assessment was another area of 

concern. The Society of Critical Care Medicine recommends serial assessments for PICS-related 

problems within 2–4 weeks of hospital discharge (Mikkelsen et al., 2020). Only a few tools, 

HADS, BI and PTSS-14, showed acceptable metric properties within this timeframe (Da Silveira 

et al., 2018; Milton et al., 2017; Twigg et al., 2008; Wang et al., 2019; Warlan et al., 2016). Other 

tools were either not appropriate or not tested at that timepoint, as the majority of assessments took 

place between 2 and 12 months post-ICU. Moreover, most metric analyses were done during the 

development phase of the tools. Therefore, additional investigations are needed to establish the 

internal consistency, stability, and validity of these tools in larger populations and on longitudinal 

follow-up. Moreover, few tools did not use gold standard tools for testing the validity and 

diagnostic accuracy (Bergbom et al., 2018; Chrispin 1996; Corner et al., 2014; Kang et al., 2020; 

Malmgren et al., 2021; Milton et al., 2017; Tian and Miranda, 1994), which further mandates the 

need for comprehensive validation in ICU survivors and their families.  

Our review shows that evidence regarding the available tools’ feasibility is mostly 

inconclusive, with lengthy instruments contributing to testing burden. The results reviewed herein, 

confirm that the length of instruments, reading ability of patients, completion time, and method of 

administration are all important considerations when selecting a tool for PICS/PTSD assessment 

in ICU survivors/families, along with issues of validity and reliability in the target population. 

Issues of diagnostic accuracy are also worth noticing. Only PICS-Q showed acceptable 

diagnostic accuracy to assess PICS in ICU survivors. However, none of the cognitive impairment 

assessment tools except the telephone version of neuropsychological test demonstrated diagnostic 

accuracy for ICU survivors. For instance, MMSE, one of the common cognitive screening tools, 
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demonstrated fair agreement and poor sensitivity when compared to neuropsychological test 

batteries in acute respiratory failure survivors during their first year of recovery. MoCA, which is 

recommended for cognitive assessment in ICU survivors (Mikkelsen et al., 2020; Spies et al., 

2021), corresponded modestly with neuropsychological test battery among sepsis survivors and 

depicted fair sensitivity but poor specificity at 6 months in sepsis survivors. Likewise, none of the 

physical impairment assessment tools evaluated their diagnostic accuracy. 6MWD, which is 

suggested as one of the core outcome measures for physical impairment in ICU survivors, showed 

evidence of acceptable validity and reliability along with excellent predictive validity for future 

mortality, rehospitalization, survival, return to normal activity, and HRQL. Additionally, CPAx, 

BI, KI and CFQ-14 demonstrated good validity in ICU survivors. 

Most of the identified tools provided promising results for detecting psychological 

impairment and PTSD among ICU survivors. Moreover, these tools can be administered to patients 

without engaging a psychologist or psychiatrist. Most tools assessed patients from general ICUs, 

thus, are generalizable to a wider ICU population. In line with the recommendation by the Society 

of Critical Care Medicine (2020), our analysis also showed superiority of HADS to identify anxiety 

and depression in ICU survivors. Our review revealed that IES-6 is the briefest measure of PTSD 

symptoms validated in ICU survivors. IES-R was recently recommended as core outcome measure 

in ICU survivors (Mikkelsen et al., 2020; Spies et.al., 2021). However, our analysis suggests the 

IES-6, compared to IES-R, could improve efficiency while maintaining adequate measurement 

properties in screening for PTSD symptoms. 

Our review also identified some tools solely developed to predict patients at risk for PICS 

after critical illness. The Provisional questionnaire for long-term health-related quality of life and 

burden of disease after intensive care (Malmgren et al., 2021) placed some groundwork to identify 
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patients at risk for PICS. Similarly, the psychological risk prediction instrument (Milton et al., 

2018) and the predictive screening instrument (Schandl et al., 2013) showed fair validity in 

predicting the patient’s individual risk for new-onset physical disability. Similarly, ICU discharge 

screening tool for prediction of new-onset physical disability (Milton et al., 2019) and the 

predictive screening instrument (Schandl, 2014) showed fair predictive validity to assess the 

patient’s individual risk for new-onset physical disability after ICU stay. However, more research 

with larger sample sizes is needed for conclusive results. 

Our review identified only two tools – CAESAR and FACT-Cog adapted – validated in 

families of ICU survivors/patients. The relative scarcity of studies employing PICS/PTSD 

assessment instruments in the families of ICU survivors is worth noting. Our review demonstrates 

that PICS-F/PTSD-F receives very low priority, and thereby challenges the assessment of relevant 

topics in families of critically ill patients.  Similarly, a recent systematic review on interventions 

for PICS-F identified only three studies focused on post-discharge period interventions and 

recognized the paucity of research associated with families of ICU survivors (Zante et al., 2020). 

The review also highlighted inconsistencies among studies in use of screening tools to assess 

PICS-F. Recently, the Society of Critical Care Medicine (2018) highlighted the importance of 

family engagement and recommended guideline on how to involve families in the care of ICU 

patients. However, the guideline failed to acknowledge the impact on PICS-F and thus did not 

include any recommendation on screening tools for PICS-F, specific time to administer these 

screening tools, or responsible disciplines for assessing and managing PICS-F (Pun et al., 2018).  

Conclusion and Implications 

Post-discharge care for ICU survivors is fragmented relying on primary care physicians or 

post-ICU clinics for follow-up. Key issues underlying inadequate diagnosis and treatment of PICS 
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is the lack of routine post-hospital follow-up, absence of specialized clinics or personnel in most 

cases, and clarity as to who bears the responsibility for post-ICU follow-up, ICU clinics or primary 

care providers (Colbenson et al., 2019; Rousseau et al., 2021). As a result, most ICU survivors 

continue to receive their care from primary care physicians or outpatient physicians who lack 

awareness that PICS exists and is relatively common among ICU survivors. Furthermore, there 

are no established best practice guidelines on how to best treat and support ICU survivors 

(Colbenson et al., 2019; Needham et al., 2012). Therefore, a brief screening tool that can be used 

by healthcare professionals with little expertise to rapidly screen ICU survivors during follow-up 

may prove useful to identify major targets for intervention and individuals at risk. This study set 

out to evaluate the metric properties, and appropriateness and feasibility of available PTSD/PICS 

assessment tools in ICU survivors and their families. We identified the absence of a PICS/PTSD 

assessment tool for family caregivers of ICU survivors as a significant gap. We highlighted gaps 

in the literature that need to be addressed to promote meaningful clinical outcomes. Also, there is 

a need to examine whether primary care practitioners can accurately administer the tools for ICU 

survivors, and subsequently diagnose and refer for the management. 
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Conclusion  

PICS is a major long-term complication of critical illness for both patients and their 

families causing significant loss of function and worsening quality of life. Early detection and 

treatment of such morbidities is required to minimize long-term sequelae, reduce the rate of re-

hospitalization, and optimize functional recovery. Recognizing the lack of a unified approach for 

PICS and PTSD after ICU discharge, in this thesis, I critically reviewed evidence on the effects of 

music on the brain, especially in relation to PTSD symptoms. Moreover, since the first step in the 

management of PICS/PTSD is reliable assessment, I reviewed the scope, characteristics and metric 

properties of current tools for the assessment of PICS/PTSD post-ICU. This review of tools 

provided insights that can inform selection of a tool for specific ICU populations and their families 

and development of future tools. I identified only five tools addressing all 3 domains of PICS, 

while the validity and feasibility of the tools is unclear, especially for 2-4 weeks post-discharge. 

Only the tools addressing mental health appear to have appropriate psychometric properties and 

feasibility, whereas the diagnostic accuracy of cognitive assessment tools is limited. Only 2 tools, 

PICSQ and RAIN, address PICS in families, with appropriate psychometric properties. RAIN 

demonstrated high floor/ceiling effect (48.1%) and hence needs further evaluations for the 

diagnostic accuracy in ICU survivors (Bergbom et al., 2018). However, PICSQ revealed good 

sensitivity and specificity in survivors from a comprehensive ICU population such as cardiac, 

neurological, trauma, gastrointestinal, respiratory, and renal inclusive of both planned and 

unplanned admissions (Jeong & Kang, 2019; Kang et al., 2020). Most importantly PICSQ includes 

expert recommended PICS symptom to measure physical, psychological, and cognitive 

impairment (Needham et al., 2017).  Using the PICSQ instead of different tools for each domain 

of PICS in the post-ICU clinics will increase the effectiveness of screenings, evaluations of 
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interventions, and follow-up management. Specifically, nurses can easily screen ICU survivors at 

risk of PICS and help provide timely interventions as needed. In addition, PICSQ can be used in 

research work to evaluate various interventions provided for PICS prevention or reduction. 

However, the study was only conducted in Korea, and, hence, may have limited generalizability. 

Therefore, more studies in diverse settings are needed for comprehensive validation of PICSQ to 

screen PICS in ICU survivors.  

PTSD is part of the post-ICU syndrome and impairs the quality of life and functionality of 

increasing numbers of ICU survivors and their families worldwide. Through a critical review, I 

demonstrated key brain structures in PTSD symptomatology and the effect of music and sound on 

these structures.  

Music can target the key brain areas involved in PTSD symptomatology, as shown 

diagrammatically in Figure 1.  These results establish the possibility of music as a cost-effective, 

easy to access intervention to purposefully address post-ICU PTSD and improve the quality of life 

of both the ICU survivors and their families. Results from the existing experimental studies among 

PTSD patients shows that music can effectively:  

a) improve coping,  

b) improve emotional regulation,  

c) decrease depression,  

d) decrease anxiety levels,  

e) decrease dissociation symptoms,  

f) decrease overall severity of PTSD, and  

g) improve quality of life. 
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Figure 1. Potential effect of music in post-ICU symptomatology 

A number of research hypotheses for the management of PICS can be derived from those 

effects. For example, due to music effects on the hippocampus and memory we can hypothesize 

that music interventions would be beneficial for cognitive impairments port-ICU. Indeed, several 

studies show the impact of music in cognitive outcomes in individuals with dementia and elderly 

individuals (Gonzalez et al., 2021; Moreno-Morales et al., 2020; Stapleton, 2020). A study by 

González-Ojea et al., 2021 demonstrated physical activity along with music therapy can be used 

as a non-invasive preventive pharmacological treatment to improve memory, and reduce frailty in 

institutionalized elderly people with dementia. Furthermore, a meta-analysis of eight 

interventional studies with 816 subjects assessing effectiveness of music in dementia patients, 

showed that music interventions significantly improve cognitive function in people living with 
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dementia, as well as quality of life after the intervention (Moreno-Morales et al., 2020). Similarly, 

there is evidence that music-based interventions can also improve verbal memory and focused 

attention in stroke patients (Moumdjian et al., 2017). Moreover, music has shown to facilitate 

functional rehabilitation in several populations although it has not been tested in ICU survivors. 

Catherine et al., 2021 incorporated therapeutic instrumental music to entertain movement in stroke 

rehabilitation program and found significant effects of music in improving upper extremity 

impairment in just 9 intervention sessions. Moreover, a systematic review of 11 studies with 290 

participants suggested that active music therapy can be incorporated as a potential adjunctive to 

physical rehabilitation to improve motor skills (Kogutek et al., 2016).  Another systematic review 

of 19 studies found that instrument-based music interventions can improve fine motor dexterity 

and gross motor functions in stroke patients (Moumdjian et al., 2017). Also, there is evidence that 

adding music to the functional rehabilitation reduces the dropout rates of the rehabilitation 

programs (Hackney et al., 2015). 

Insights into the therapeutic potential of music by determining which types of music are 

best suited to stimulate specific limbic brain structures can lead to a more systematic use of music 

in the therapy of PTSD. From the literature it was evident that basic psychoacoustic properties of 

music, such as pitch (high or low tone of sounds), rate (fast or slow speed of sounds), loudness 

(loud or soft intensity of sounds), mode (major or minor key), timbre, and rhythm are the key 

factors to consider. The review demonstrated that music with slower tempo, low pitch, containing 

primarily string composition, regular rhythmic patterns, no extreme changes in dynamics, and no 

lyrics can induce relaxation and emotional regulation in PTSD patients. Moreover, predictable 

music can be used to initiate positive responses such as reward, appraisal, and pleasantness which 

is vital in PTSD symptomatology. The findings also emphasised on the importance of participant-
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selected music and continuous therapist involvement to enhance effectiveness of music 

interventions and participant retention.  

Altogether, this study provides a framework for the assessment and management of PTSD 

in ICU survivors through music interventions. The findings of this research can inform nurses, 

clinicians, researchers, as well as policy makers about the best way to assess and manage these 

complications. Initial assessment with brief screening tools can help identify the individuals with 

or at risk of PTSD/PICS. Since brief screening tools are easy to use and do not require extensive 

training, they could be incorporated into patient follow-up after discharge from the ICU. This could 

be the initial stage in the diagnosis and treatment of PTSD/PICS followed by a final intensive 

diagnosis by a specialist. Moreover, this could possibly decrease the burden and overcrowding of 

specialist clinics making them more accessible for the ones in need. Further, following a final 

confirming diagnosis by the specialist, PICS/PTSD patients could then be referred to initiate 

treatment at an early stage. Another important contribution of this research is the groundwork for 

music and sound interventions to treat PTSD in ICU survivors. The neurobiology of PTSD 

symptomatology and the possible mechanism of music presented through this research could be 

useful for future studies to consider music as a nonpharmacological treatment option for ICU 

survivors. Moreover, this research also highlights important considerations for maximizing the 

impact of targeted music interventions in post-ICU survivors such as duration of sessions, 

repetition, length of intervention, and specific patient populations. Thus, this research contributes 

to improving patients’ mental states and developing strategies for early assessment and 

management. Most importantly it provides important considerations for future research in the 

development of assessment tools and investigation of music as a potential approach to managing 

PTSD in ICU survivors.  
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Appendix S1 

Table 1. Database searching: CINAHL via EBSCOhost (1946 to February 08, 2021) 

Line number Search terms 

Number of 

results 

S1 

((checklist* OR questionnaire* OR survey* OR ((measure* OR 

scale* OR screening* OR psychometric* OR evaluat*) 

NEAR/3 (tool* OR assessment* OR index* OR indices)) 803,653  

S2 

exp checklist/ or "surveys and questionnaires"/ or health care 

surveys/ or patient reported outcome measures/ or health 

surveys/ or patient health questionnaire/ or self report/ 

411,595 

 

S3 S1 OR S2 

866,196 

 

S4 (("post intensive care" OR post-icu OR PICS)) 1,301  

S5 S3 AND S4 397 

S6 (p?ediatric* or children or adolescen*) 26530 

S7 S3 NOT S4 374 

 

 

 

Table 2. Database searching: MEDLINE via Ovid (1946 to February 08, 2021) 

Line number Search terms 
Number of 

results 

1 

exp checklist/ or "surveys and questionnaires"/ or health care 

surveys/ or patient reported outcome measures/ or health 

surveys/ or patient health questionnaire/ or self report/ 

595,959 

2 

(checklist* or questionnaire* or survey* or ((measure* or scale* or 

screening* or psychometric* or evaluat*) adj3 (tool* or 

assessment* or index* or indices))).mp. 

1,463,818 

3 1 or 2 1,481,837 

4 ("post intensive care" or Post-ICU or PICS).mp. 1,923 

5 3 and 4 272 

6 p?ediatric*.ti,ab. 368,709 

7 5 not 6 260 
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